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Mn y new mechanical 


improvements, developed over a period 

of years, are now incorporated in our new models. 

These tested improvements give ever-increasing 

efficiency and reliability to WILFLEY pumps. Our 

years of experience and accumulated knowledge 

are now reflected in worthwhile power savings and 

stepped-up production. The WILFLEY design is Interchangeable 
especially adapted to the successful use of rubber. RUBBER PARTS 
Otherwise, wear parts are made of alloy iron, alloy Again Available 
steel and other materials individually engineered . 

and selected for cost-saving efficiency on your job. Buy WILFLEY for 
An economical pump-size for every purpose. Write Cost Saving Performance 
or wire for specific information that will help re- 

duce YOUR costs. 


WiILFLEY | 


centcfugal PUMPS A. R. WILFLEY & SONS, INC. 
: DENVER, COLORADO, U.S.A. 
New York Office: 1775 Broadway, New York City 2 





ORGANIZED FOR ACTION 
ON THREE FRONTS 


DESIGN CONSTRUCTION 


ENGINEERING 


The aggressive action which characterizes WKE is the re- 
sult of sound organization and experienced personnel — 
plus a flexibility which assures top performance in one 
or all phases of the job. 


In the fields of coal preparation, iron beneficiation, and 
metallic and non-metallic mining, the WKE insignia 
stands for competence in engineering and construction, 
plus an organization that gets the job done — better and 
faster. 


Consult the nearest WKE office or representative for full 
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WESTERN KNAPP ENGINEERING CO 
DIVISION OF WESTERN MACHINERY COMPANY 
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...want more iron or steel? 


HERE’S WHAT YOU CAN DO TO HELP 
RELIEVE THE SCRAP SHORTAGE 


te Put some one individual in charge of scrap in all departments of 
your business and GIVE HIM AUTHORITY TO ACT. 


2. Comb the plant and yards for dormant scrap, abandoned equip- 
ment, old boilers, pipe, moulds, obsolete dies and parts, material now 
wasting away which has salvage value. 

Survey all plant equipment, particularly idle stand-by or discarded 
machines, with a view to scrapping all not convertible to useful pro- 
duction. 
Consult your scrap dealer for advice on types, grades and sizes. 


3. Segregate each class of scrap and supervise its handling to avoid 
contamination. This will increase its value. Identify, classify and pro- 


vide separate containers, clearly marked, for each class of scrap mate- c 
Dismantle discarded equipment promptly into its components—elec- Se 
trical, fastenings, lumber, etc.—so that these parts may be utilized or a 


scrapped. 


Sort sweepings and miscellaneous waste to recover scrap values. 
4. Constant reminders in the form of posters, illustrations of right 


and wrong methods, pay envelope enclosures, house organ publicity, 
etc., are potent aids to the scrap recovery program. 


MORE SCRAP —-MORE STEEL 








| Move your scrap to the mills— 


>EMBLEM OF SERVICE 
Sell it...ship it...move it now! 
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NO.” Seine Si cher cps ALLIS-CHALMERS 


for ore beneficiatio 


Low Gra 


With Steel Mills Operating at 100% Ca- 
pacity, Iron Ore Producers are Looking to 
Beneficiation of Low Grades To Beat 
Shrinking Ore Supplies. Allis-Chalmers, 
One of The World’s Largest Manufacturers 
of Ore Reduction Machinery, Furnishes 
Basic and Auxiliary Equipment for Ore 
Concentration Plants. 





























ANY OF THE IRON ORE PREPARA- 
TION plants already in operation use Allis- 
Chalmers equipment to increase production. As 


three tons of low-grade ores have to be processed . as 
to produce one ton of concentrate, producers must FOR TOP CRUSHING EFFICIENCY, ore producers ROL 
step up the scale of mining to make low grades are using Allis-Chalmers primary, secondary and tertiary rc 
pay off. And that’s where Allis-Chalmers can help. crushers. The Superior McCulley crusher, shown above, tion 
Specialized Allis-Chalmers engineers have stud- i wed foe song, eiguive, high compressive maeetie grinc 
led ane henehcies! Rie cdl , f This type of crusher is now used for crushing taconite, 3’ to 
DERCIAION RETROGS SNS. OCepene Feem In addition to gyratory type crushers, Allis-Chalmers M 
a COst-Cucting, tonnage increasing point of view. manufactures a complete line of reduction crushers, jaw a 
These specialists. guide in the selection of your crushers, crushing rolls and hammer mills, This meang os 


equipment and help develop new, improved pro- the operator can pick the exact crusher for a particular 


cessing equipment. job, without limitation to size of application. 


AC solids han}> Motors for main > Texrope drives > | _ 
dling pumps were and auxiliary are shock-absorb- ag 
specially designed drives, generators ing, compact and blowi , 
for simple mainte- and control equip- economical, Alllis- | iW": flor = 
nance. Construc- ment are supplied Chalmers, origina- ) aby 

tion is of abrasive- by Allis-Chalmers. tor of multiple V- Scatter 
resistant material Sizes range from belt drives, offers 000 cfr 
adapted to metal one horsepower engineering advice Sores fre 
mining and proc- for both a-c or d-c with unparalleled bb G. 


ess industries. service. drive experience. 


Power, Electrical, Processing al 
Equipment for Iron and Steel ALLI 
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BUILDS EQUIPMENT TO MAKE 


Ores Pay Off 


ROD MILLS ARE ONE OF FIVE separate types of 
grinding mills built by Allis-Chalmers. The three 8’ x 12’ 
A-C rod mills shown above are an outstanding installa- 
tion in the Adirondack iron development. A-C “builds 
grinding mills of the rod and ball types in sizes from 
3’ to 1014’ diameter, 3’ to 16’ lengths, 

Metallurgical, mining and chemical engineers have 
worked together at Allis-Chalmers to develop mills for 
any grinding problem, Only Allis-Chalmers manufac- 
tures all the related equipment to power and control this 


AL builds turbo-> 
blowers for con- 
verter of furnace 
ng and ore 
Blowers 


@re supplied in ca- 
Pacities up to 130,- 
000 cfm at pres- 
tures from 1 to 35 
lb G. 


ore reduction machinery. Operators get a completely 
co-ordinated installation with undivided Allis-Chalmers 
responsibility. 


JT 1S IMPORTANT that you consider future processing 
equipment needs NOW. An Alilis-Chalmers representative 
con tell you more about the complete line of ore benefi- 
ciation equipment, Call Allis-Chalmers district office or 


ALLIS-CHALMERS, 971A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send advertisement reprints on Allis- 
Chalmers ore beneficiation equipment. 


§; CHALMERS 
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Oma mes 
LATEST z STRONG 
DESIGN — 
ACHIEVEMENT 3 
IN % COMPACT 
LIGHTWEIGHT 
GEIGER MULLER ™ WATERPROOF ' 





PORTABLE 











SURVEY perrrwass TS Lg 
& eS Ne 3 ‘al 
FS “BY” Ty. 
i y 
See specific 4 e field we measuring ra- ai Paes ™ % 
diation int radioac elements, the El- s ie 
Tronics Radiation §urvey Ar strument sae bines We standard mifijature 
rugged, fightweight con: in with thé high)sen- % radio tubes} 
sitivity of delicate laborat jvipment. OF welded e Battery life in — of 200 
a aS ye a h 


aluminum, construction bly we rs 

only 8% ds. Finishe ooth gray baked ¢ No Tools necessary to 
enamel 1 Mincaicey Zemtomilition Completely replate ies 
waterproof. A 30 cable connects the Probe unit i . Instantor eous readings di- 


the instrument. This allows greater ‘flexibili rectly ffom scale of 3” meter 
operation and permits measurements to be ein ¢ Counter tube sensitive to 
confined spaces. Particularly adaptable to such ap- both Beta\& Gama radiation 
plications as prospecting for radium, uranium @nd ¢ Complete and ready for 
other radioactive ores, geological,survey work oF operation $225 


locating lost scrapers in oil pipe lines, the SM 3 has 
hundreds of field Usesearidl is easily maintained. 





WRITE FOR FREE, va ~— = itz cs 
ILLUSTRATED BROCHURE ee Smee ae, a 


od ‘a: 


A COMPLETELY EQUIPPED PRECISION 
ELECTRONICS PLANT TO SERVE YOU 


El-Tronics offers unexcelled pro- 
duction facilities for the manu- 
7 N HOWARD STREET facture and assembly of precision 
electronic equipment of all kinds. 
Our plant offers excellent tooling, 
skilled engineering and highly 
trained craftsmen. Call on us fora discussion of your requirements. 





PHILA. 33, PA 
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Durasheath 


FoR POWER DISTRIBUTION, you can use a single type and size of 
Durasheath cable — whether it’s small or large—one, two or three 
conductors — in runs that are in the air, in conduit or directly in the 
ground. 
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ADVANTAGES IN DURASHEATH: 

= High tensile strength and strong resistance to flame and abrasion. 
Extreme flexibility that makes handling easy. 
Resistance to moisture, acids and alkalies generally found in the soil. 
No problems of electrolysis, corrosion and extremes in temperature. 


Write for Bulletin DM 4820, “Durasheath, the All-Purpose Cable.” 


ANACONDA WIRE & CABLE COMPANY 
25 Broadway, New York 4, N. Y. 





THE ALL-PURPOSE CABLE 





oe aa Anacondaloy*-coated copper conductors 
, are insulated with a moisture-resisting 
synthetic rubber compound, bound with 

N : color-coded rubber-filled tape and enclosed 
J in a tough, high mechanical strength, 
moisture- and flame-resistant outer jacket 


of Neoprene. Conductors have the lasting 
protection of a solid block of synthetic 
rubber and Neoprene. 


*Reg. U.S. Pat. Of. 


ts. 
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Gardner - Denveg_ 
Model HK K : 
Safety Hoist 5 


Four important safety features pro- 
tect the operator and the load when 
you choose a Gardner-Denver Air 
Hoist: 


1. Two piston rings on each piston 
provide enough compression to 
hold a maximum load almost 
stationary. 

. A powerful, oversize band brake 
with quick adjustable take-up 
holds any load in suspension. 

. The Splined Clutch has a self- 
locking latch which cannot be 
disengaged unintentionally. 


. The single throttle lever auto- 
matically returns to neutral 
when released. 





Other features of Gardner-Denver Air Hoists: 


SPEED —5-cylinder radial air motor handles 
capacity loads quickly. Overlap of power im- 
pulses greater than on an 8-cylinder auto- 
mobile engine. 


SIMPLICITY —single throttle lever operates 
hoist in either direction. 


LONG LIFE —completely sealed gear train 
keeps oil sealed in, water and dirt sealed out. 
Three-point lubrication of all moving parts. 








GARDNER-DENVER 1:2 1 


For complete information, write Gardner-Denver Company, Quincy, Illinois 
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TO YOUR TOUGHEST JOB 


Have you checked the Joy-Amsco slushing scraper point-for- 
point? You'll find it's designed in detail to meet every abu- 
sive condition that a mucking job can present. And design 
is backed up by making all parts of Amsco Manganese Steel 
... the one super-tough steel that gets more wéar resistant, 
the more battering your work imposes. Before you buy, 
obtain all the facts on the Joy-Amsco slushing scraper. It’s 
built to haul bigger loads, to dig-in faster, and stay on the 


job longer. 


FOUR TYPES ...TWENTY-EIGHT SIZES 
Joy-Amsco slushing scrapers are built as standard or one-quarter box, 
half, full, and hoe type scrapers. Each type is available in seven sizes 


from 36” to 72”. 


FOR COMPLETE INFORMATION WRITE 
JOY MANUFACTURING COMPANY 
PITTSBURGH *® PENNSYLVANIA 


the Joy regional office nearest yow 


eS cee 
age Heights, til, % 
Olfices in principal cities. In Canada: Jeliette Steel Limited, Jeliette, Que. 
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DESIGN FEATURES 





OPEN YOKE 


. ho cross bors 
to hang on large 
boulders and lift 
scraper off load 











TAPER FIT 


...+ puts tug load 
on orm and body 
castings — takes 
stress off bolts 


SHOE KEY 





.. + locks position 








of arms at front 
—prevents mis- 
alignment of arms 
under load 


INTERLOCKING 
FITS 


» +» provide one- 











piece rigidity. 
Wherever castings join, such as lip and body, taper 
joint design interlocks scraper into a solid unit 


BOLT GUARDS 
- all bolts are either recessed in or shielded by 
protecting ribs . . . eliminating peening or other 
damage in use 
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Good Metallurgy, like good health, can best be assured 
by frequent, objective check-ups! And the best time 
to do it is while you can . . . rather than when you 
must! 


Today’s strong metal markets and capacity operations 
coupled with progress in reagents and processes pro- 
vide opportunities for higher recovery and better 
grade from the same or lower-grade feed. Many mills 
have made substantial progress by challenging time- 
honored ‘ideas of reagent costs permissible to achieve 
higher grade, lower tails and more profitable operation. 


AMERICAN 





Some have found that the newer reagents, known to 
be more efficient but hitherto considered too high- 
priced, are economical at today’s metal and non- 
metallic prices. Others have found ways to introduce 
old established Cyanamid reagents into modified flow 
schemes to wring still greater returns from the ore. 
Still others have adopted pre-concentration by Heavy- 
Media Separation as the low-cost way to expand mill 
output quickly and at low capital-cost. 


For example: 


COMPANY 





EXAMPLE 1 Tailings losses have been lowered and 
concentrate grade doubled at a large copper con- 
centrator by using .08 lb. per ton of Reagent 404 with 
.03 lb. per ton of Reagent 301 as promoters, and by 
regrinding the rougher flotation concentrate. Concen- 
trate grade has been raised from 14.252 to 30.665% 
and the tailing loss has ben decreased from 0.252 to 
0.185%. 


EXAMPLE 2 Dilution with alabandite (MnS) 
caused difficulty in maintaining grade on a lead-zinc 
ore. Sodium cyanide and potassium permanganate 
were used to depress the sphalerite while the alaban- 
dite was floated with a mixture of pine oil and cresylic 
acid as a frother, thus raising the grade of zinc con- 
centrate from 45% Zn to 52% Zn. 


EXAMPLE 3 Merely by changing to Sodium Aero- 
float* “B”, a custom-mill treating lead-zine ores 
raised the grade of zinc concentrate from 46% to 
54% Zn. 


EXAMPLE 4 Barite ores containing fluorite proved 
extremely difficult to treat because of the similar 
flotability of the two minerals. Cyanamid Mineral 
Dressing Laboratory found that selectivity could be 
achieved by using sodium silicate and barium chlor- 
ide to depress fluorspar. Barite is floated with Re- 
agent 825. By the use of this reagent combination, 
90% of the barite is recovered in a 98.5% BaSO, 
concentrate containing 0.096 CaF, from an ore assay- 
ing 84% BaSO, and 7% CaFs. Tailing contained 45% 
CaF. 


EXAMPLE 5 A large flotation plant treating a man- 
ganese ore (rhodochrosite) found that substitution 
of Reagent 825 for one-half of the fatty acid soap, 
reduced total promoter consumption by one-third. 
The type of froth produced by the new promoter 
combination results in smoother and more uniform 


a a 
tr 





*Acrofloat is a regi 


* * 


In your check-up of milling and treatment 
methods, Cyanamid Field Engineers and the 
Cyanamid Mineral Dressing Laboratory stand 
ready to help you make the most efficient use 
of chemical reagents and Separation Processes 


by Gravity Difference. An unbiased review of 


30 ROCKEFELLER PLAZA, 
NEW YORK 20, N.Y. 


& of American Cyanamid Co. 





plant operation. Lower tails are obtained with a de- 
crease in reagent cost—a double dividend! ; 


EXAMPLE6 When the pyrite in the mill feed in- 
creased, a lead-zine flotation plant in the Western 
U. S. began to have trouble with zinc concentrate 
grade. All of the well-known zine promoters were 
tried. Finally Aerofloat* Flotation Reagent 226 was 
put on the mill. Only 0.06 pounds per ton in the 
form of a 10% solution added to the third condi- 
tioning, after the lime and copper sulfate, has pro- 
duced acceptable grade. 


EXAMPLE 7 Having trouble with lime seale in your 
solution lines? Experiencing lime deposition on the 
filter cloths in your cyanide plant? The Cyanamid 
Mineral Dressing Laboratory finds that complex 
phosphates, such as sodium tetraphosphate 
(NasP.O:3) act as “sequestering agents” preventing 
lime deposition, thus greatly increasing the life of 
filter cloth. A surprisingly small amount is effective 
. . . a8 little as 10 pounds per day per 2,000 tons of 
solution . . . 0.005 pounds per ton! 


EXAMPLE 8 In Heavy-Media Separation (Sink- 
Float) Processes, magnetic medium has been found 
superior to all others. Two large Heavy-Media plants 
which formerly used galena have now converted to 
ferrosilicon with better grade of concentrate and 
lower tails. A third plant will convert in 1949. Ferro- 
silicon is considerably cheaper than galena. It is also 
easier and cheaper to clean and keep clean, thus 
making it possible to operate at higher gravities when 
necessary. One plant treating barite ore operates at 
3.75 specific gravity! Slimy ores present no problem. 
One Heavy-Media Separation operator writes “Chief 
virtue of ferrosilicon is in the ease of cleaning. Some 
of the muddy ore now being received at our mill 
would be extremely difficult to handle with galena as 
a medium.” 


applied te certain flotation reagents of ite manufacture. 


* © 


your present beneficiation practice may re- 
veal worthwhile opportunities to increase 
recovery, cut costs or expand output. Starting 
point is a discussion of your current metal- 
lurgy and ultimate objectives. We invite 
correspondence. 





Newest addition to the Dorrco line of diaphragm 
pumps is the Type W...a rugged giant designed for 
big tonnage work. 


V STROKE ADJUSTMENT WHILE RUNNING... Plunger 
stroke can be varied by an easy turn of the stroke 
adjustment handwheel, varying discharge rate within 
a 6 to 1 range... while pump is in operation. 


V BIG CAPACITY... An 8" duplex pump, the Type W 
will handle up to 75 cubic feet per minute of pulp. 








V HIGH MECHANICAL EFFICIENCY... Cranks and ball 
bearings are used instead of power-consuming eccen- 
trics and low efficiency sleeve bearings. 


¥ QUICK DIAPHRAGM REPLACEMENT... Diaphragms 
are of beaded construction for fast and easy replacement. 


¥ MINIMUM LUBRICATION REQUIRED .. . Oilite bush- 
ings and anti-friction, grease-lubricated bearings are 
used throughout. 


Aopticabte on Hydroseparator or Thickener underflows ... 
wherever big tonnages, big flows or heavy pulps are involved 
... the Dorrco Type W is rugged, compact and highly flexible. 
A Dorr engineer will gladly supply more specific information... 
without obligation. 


THE DORR COMPANY, ENGINEERS 
570 LEXINGTON AVE., NEW YORK 22, N.Y. 
ATLANTA « TORONTO + CHICAGO 
DENVER + LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 

SUGAR PROCESSING 
PETREE & DORR DIVISION, NEW YORK 22, N. Y. 
ASSOCIATES AND REPRESENTATIVES 
Dorr Technical Services and Equipment Are Also 


Available Through Associcted Componies and Rep- 
resentatives in the Principal Cities of the World. 
Nomes ond Addresses on Request. 
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The airborne magnetometer, now at work in 


Africa, is available for your explorations anywhere. 


In AERo’s experienced hands, the Gulf high- 
sensitivity instrument brings a new utility to 
aerial. magnetics. Our surveys deliver magnetic 
data of a high order of accuracy—collected speed- 


ily and at lowest cost. 


From its five years’ pioneering experience* AERO 
brings solid answers to your exploration ques- 


tions. Facts about survey schedules and costs . . . 


*In Canada, United States, Cuba, Africa 
and over water in the Bahamas 


OW AT WORK IN AFRICA—AVAILABLE FOR SURVEYS AVWHERE 


about the established performance of the air- 


borne magnetometer are yours for the 
asking. Our invitation to discuss the airborne 
magnetometer’s application to your exploration 


plans involves no commitment. Write today. 


SERVICE CORPORATION 
236 E COURTLAND ST, PHILA. 20, PA. 
Oldest Flying Corporation in the World 


© COLOR PHOTOGRAPHY © PRECISE AERIAL MOSAICS « AIRBORNE MAGNETOMETER SURVEYS + PLANIMETRIC MAPS * TOPOGRAPHIC MAPS « RELIEF 





“One of the best pieces 

of equipment on the job!” 
(leall whe ware tay abo 

JOY snoven Loaper 








The JOY HL-20 Shovel Loader for large drifts. Can load up 
to 3 tons per minute using cars from 50 to 90 cu. feet capacity. ” 





The JOY HL-3 Shovel Loader 


for small drifts. Can load up 
to 2 tons per minute. 





ney mean Lower Maintenance—Faster Loading at 
Less Cost—Greater Flexibility 


automatic CENTERING DEVICE, an @exclusive “PISTONAIR” MOTORS Ww 
sexclusive JOY feature. Quickly and eas- . +. give greater power for loading and ‘ ‘ 
y adjusted to have centering take place tramming, and provide better air economy. ‘ 


Mtany point in the loading cycle. Makes =©@qg LUBRICATION SYSTEM that is 
na ding under inclined walls easier, and simple, yet provides ample lubrication 
es a longer, straight throw back into for all moving parts. 
— @adjustable ROCKER-ARM LEVER- 
SUPERIOR CONSTRUCTION ... AGE, another exclusive JOY feature. By 
frame, gear case, and bumper are changing position of lifting chains, the 
il combined in one heavy alloy casting loader can load either long or short cars 
br perfect alignment of all parts. by changing discharge speed of bucket. 


WRITE POR BULLETIN 


JOY MANUFACTURING COMPANY = 


sia‘e:ue OFFICES: HENRY WwW. OLIVER BUI LDIN( ITT »~BURGH 








“ GCEOMINES SELECTS 
oe NORDBERG EQUIPMEN 


ade the WAY 


eo 8 from Primary Crushing 
. , to Final Grinding 


am , 
One of the outstanding mining developments is the new 
‘S processing plant of Compagnie Geologique et Miniere des 
Ingenieurs et Industriels Belges Soc. Anon (GEOMINES) in 
Belgian Congo. Nordberg equipment was selected for every 
step in processing ore from the mine until it was ready for 


concentration. 


This equipment includes a Nordberg Gyratory for primary 
crushing, Vibrating Bar Grizzly, Symons Standard Cones for 
second stage crushing, Rod Deck Screens, Symons Short Head 
Cones for third stage crushing, Symons Horizontal Vibrating 
Screens and Nordberg Grinding Mills. Here is another of the 
. world’s outstanding mines where Nordberg equipment is 
° #: being used for processing of ores. 


PRIMARY CRUSHING 


Nordberg heavy duty Gyratory and Jaw Crushers are furnished in 
various types and sizes. 


SIZING AND SCREENING 


~ Sizing and screening equipment can be supplied for wet or dry 
‘ operations in any desired capacity or separation. The types include 
Vibrating Bar Grizzlies, Horizontal Vibrating Screens and Rod 

Deck Screens. 


SECONDARY CRUSHING 


Symons Standard, Short Head and Intermediate Cone Crushers 
cover the entire range of fine reduction crushing operations. A wide 
variation of sizes are furnished to fit your requirements of feed, 
product and tonnage. Large capacity of fine products is an outstand- 
ing feature. 


esac =~ GRINDING 


% Complete line of heavy, rugged Grinding Mills available in sizes 
up to 10’ 8” diameter and 50’ 0” long. Ball, tube, rod and compart- 
ment mills are offered in the larger sizes for wet and dry grinding. 


ad Write for literature on the equipment you need. 


+ NORDBERG MFG. CO. 


& 
WOW YORK + SAN FRANCISCO - WASHINGTON + MEXICO D. fF. - LONDON - TORONTO . JOHANNESBURG 
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Advanced Degrees and the Mining Engineer 


While busy exercising the divine 
powers of editorship the other day 
we were interrupted by the appear- 
ance of a stalwart young man who 
informed us that he was a Doctor 
of Mining Engineering and that he 
was looking for a job (fresh out of 
school) and could we help him. As 
it took a moment for this to sink in, 
we gave him the “double take” 
(made famous by Bob Hope) as we 
had never seen a Doctor of Mining 
Engineering under 50 before. After 
the young man left with the names of 
a few firms to approach, we tried to 
visualize this man with six to seven 
years of higher education behind 
him wielding a muck stick to get his 
start, as we have heard advocated by 
some; possibly grebbing muck sam- 
ples or better yet cutting channel 
samples in a gold-quartz vein—that 
really takes a Ph.D.; or maybe run- 
ning a transit. Just what would a 
mining company do with such a man, 
with no practical experience? 

We remember a visit we had with 
Curtis Pigott who, as assistant man- 
ager of the Laure! Hill smelter of the 
Phelps Dodge Corp., does a swell job 
of recovering copper from a hetero- 
geneous mass of copper and brass 
scrap, and we know he graduated in 
mining back around the turn of the 
century. He will tell you that when 
he went to school a mining engineer 
could do anything—prospecting, min- 
ing, milling, and smelting. Nowa- 
days the metal mining business is 
broken down into specialties. We 
have mining engineers, ore-dressing 


engineers, and metallurgists each of 
whom is trained to handle one phase 
of the operation that formerly was 
covered in one course—mining en- 
gineering. 

We know that many companies 
maintain highly trained and special- 
ized staffs of researchers in beneficia- 
tion and metallurgy but what do they 
have for men with advanced degrees 
in mining? Are the existing mining 
methods the best ways to win metal 
ores from the earth? Do you have to 
drill holes and load them with pow- 
der to extract ore? Must ore be 
lifted to the surface by hojsting? 
We've heard tell of a supersonic vi- 
bration machine that might shake 
crystalline ores like potash loose 
from their natural state. We've also 
heard of the idea of lifting rock by 
means of a column of liquid of 
greater density than the ore. Pessi- 
bly more economic means of loading 
and haulage could be devised if the 
right people were assigned to study 
the problem. It is likely that many 
of these research problems might 
better be entrusted to other types 
of engineers than mining engineers. 
What then is the job of the mining 
engineer and how much college train- 
ing does he need? Maybe the min- 
ing industry only needs technicians 
or combination technicians and busi- 
nessmen. We don’t think so, but who 
is going to encourage these young 
men to take graduate training and 
provide jobs that will use this knowl- 
edge when they have it? 
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A Market for Waste Rock? 


Finding a market for all possible 
by-products has often meant the dif- 
“ference between a profit and a loss for 
cumpanies in a great variety of fields. 
The meat packers, for instance, have 
long been known as utilizing every- 
thing but the squeal of the hog. Mines, 
mills, and smelters all throw away 
much of the material that they ex- 
tract from the ground or treat: the 
waste rock or overburden from mines, 
finely ground tailings from the milling 
plants, and red-hot slag and sulphur 
dioxide from smelters. Some sulphuric 
acid is recovered from the last-named, 
but for the most part all of these are 
waste products. 

In some in8tances, a market migit 
be found for some of these materials, 
and perhaps an idea or two might be 
gained from perusal of a bulletin just 
issued by the National Bureau of 
Standards called Simplified Practice 
Recommendation R163-48, Coarse Ag- 
gregates (ten cents from the Govern- 
ment Printing Office). It deals with 
the sizes of crushed stone, gravel, slag, 
and coarse aggregates for road build- 
ing, airport construction, and similar 
uses, and includes a table of typical 
uses for each of the listed sizes. This 
is a revision of a former useful bul- 
letin, listing certain new marketable 
sizes and changing the limits of others. 
Sizes of aggregates for sewage trick- 
ling filter media have been added. 


Student Associate Plan 


With the new publishing pro- 
gram, the dues for Student Associates 
had to be revised. Following estab- 
lishment of the nonmember subscrip- 
tion rate of $8 to the new journals, it 
was necessary to set a subscription 
rate of not less than half that amount 
for Members and Student Associates 
if second-class postage rates were to 
be enjoyed. This meant that Student 
Associates must pay at least $4 for 
their subscription to a journal; and a 
nominal fee of fifty cents for their 
other privileges was set, making the 
total $4.50. Many educators, and 
others close to students’ problems, felt 
that, with all their other costs rising, 
an increase in Student Associate dues 
would cause them considerable hard- 
ship; and some even asserted that the 
AIME would lose most of its Student 
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Associates if the new fee were levied. 
An opposing group felt that increased 
costs were general and expected with 
our devalued dollar, and that $4.50, 
which means less than the cost of one 
movie or three packages of cigarettes 
a month is not excessive. 

A happy solution was finally 
reached. Those students who wish in- 
dividual copies of one of the journals, 
and can afford the $4.50 a year, will 
pay that amount. Those who must 
count every cent of their expenditures, 
and who can get along with a library 
copy of the monthly journals, need 
pay but $2. Subscriptions will be pro- 
vided to Affiliated Student Societies, 
on request, for group use. 


Leaching of Low-Grade 
Nitrate 

Since the discovery of a commercial 
process for making synthetic nitrates 
a couple of generations ago, the 
Chilean nitrate industry has not been 
so important or so profitable as it once 
was. Not only has it lost its monopoly 
for this essential fertilizer and ingre- 
dient of explosives, but its high-grade 
deposits, which used to contain some- 
thing like 40 to 45 per cent of nitrate, 
have been worked out and the average 
now is said to be about 84 per cent, 
with 7 per cent as the limit for profit- 
able operation. The Guggenheims are 
still the dominant interests in nitrate 
in that country, accounting for about 
three quarters of Chilean production. 

A rocky residue containing about 
1.3 per cent of nitrate is a waste prod- 
uct, and at the Pedro Valdivia plant 
there is a huge dump of this material 
amounting to some 100,000,000 tons, 
or 1,300,000 tons of nitratc. 

Now, according to a dispatch to 
The New York Times, plans are being 
made to treat this material by using 
the God-given heat of the desert sun. 
The residue will be leached with 
water, which will then go to seventy 
ponds, each with an area of some 
410,000 sq ft, with the solution only 
about 1% ft deep. Solar evaporation 
will eliminate the large volume of 
water, which heretofore made treat- 
ment unprofitable, and will provide a 
concentrated liquor containing the 
nitrate and accompanying salts. Al- 
though the plants are situated in a 
desert, brackish river water is avail- 
able in ample quantity for the pro- 


posed leaching. None of it will be 
recovered in rain. 


Public Relations and the 
Mining Industry 

Recently we have received some 
press releases on topics which are 
usual enough, but which are not so 
commonplace when one considers the 
source from which they emanate. 
Not many mining companies take 
the trouble to publicize the fact that 
low-cost loans are made available 
by the company for employe hous- 
ing; that Christmas music is broad- 
cast by loudspeakers at the commu- 
nity center by courtesy of the com- 
pany; that increased pensions are 
being paid by the company to aid 
retired employes through this period 
of inflation; and that the company 
is building a sports area; all these 
are described by The Consolidated 
Mining and Smelting Co. of Canada 
in recent press releases. Such public- 
ity would appear to make for ex- 
cellent employe and public relations. 

To be sure we have heard over 
the radio how some companies boast 
of the number of home owners they 
employ, the number of: forty-year 
service men, and how happy their 
employes are. We see house organs 
that keep workers posted on the posi- 
tions of their own softball teams, the 
new babies, and weddings within the 
fold of company employes. As a mat- 
ter of fact we have seen movies that 
show the worker on the job and 
demonstrate to him how the job he 
does is an essential part of the whole 
organization which builds and adds 
to the prosperity of America. It 
seems that these are all part of the 
job of public relations. 

Some benefit must accrue to the 
company that goes in for this sort of 
publicity. We think it might be prof- 
itable if the public knew that long 
service to a mining company was 
rewarded, that working conditions 
underground can be pleasant, that 
mining is no longer strictly a pick- 
and-shovel job, that miners own their 
own homes, and that their children 
go to college. It seems to us that 
Consolidated is leading the way into 
a field in which every sizeable min- 
ing company can reap a reward and 
the sooner they get started «he bet- 
ter. Congratulations, Consolidated. 
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was rapidly restored and outlook 
was apparently recent de- 
velopments are foreboding. . Van den 


Berg wrote this article for ME in the fall 
of 1948 before these developments. 
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Te production and export from the Far East are still 
a long way off from the prewar figures. The Malayan 
Peninsula, which had a rather good start directly after 
the war largely because of stock piles found in Singapore 


and elsewhere, has since been hampered in the rehabilita- 
tion of its tin mines and dredging operations by material 
shortages and, more recently and more severely, by re- 
volts and attacks of communist elements and gangster 
bands. These hindrances make working in the mines 
dangerous and form a daily threat against the valuable 
and highly vulnerable dredges. 


Contrary to the conditions in Malaya are those on the 


tin islands of Billiton, Banka, and Singkep—all in the 
Netherlands East Indies—where the Dutch have re-estab- 
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lished peaceful relations with the population. Dutch ef- 
forts since the fall of 1945 have been rewarded by con- 
tinuously increasing production, extension of production 
facilities, and return of moderate prosperity, complete 
safety, and all-out co-operation among the population— 
native and Chinese—to the benefit of all concerned. 

Current tin production on the three islands is approxi- 
mately 35,000 long tons a year, a rate that is higher than 
the average one of the thirties. A further increase may 
well be expected since Banka, the island with the greatest 
potentiality, recently came under the management of a 
private corporation, the Billiton Co., which should ex- 
pedite operations. 

The Billiton enterprise was started in 1850 by three 
prominent Netherlanders, one of whom, Prince Hendrik, 
was the brother of the king ruling at that time. While 
Banka, under the N.E.1. Government, had been produc- 
ing tin for more than a century, the island of Billiton had 
remained terra incognita, as far as tin was concerned. 
A party sent to Billiton by the Government in 1849 had, 
after a short time of prospecting, reported that no tin 
deposits of any value might be expected there. In spite 
of this verdict and the island’s inhabitants—pirates and 
dangerous aborigines—the three individuals’ spirit of 
enterprise prevailed. 

Although tin definitely was found by the pioneers in 
1851, a hard time came for those men. Of the twelve 
European employes engaged from 1852 to 1855, only 
five survived; diseases, such as malaria and dysentery. 
claimed some and murder a few more. In addition, labor 
had to be imported from Singapore, as the natives were 
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Famous Kerimata dredge, which produced over 1000 tons of 
tin concentrate containing about 800 long tons of metallic tin 
in one record month, digging for tin ore along the coast of Billi- 
ton island. This dredge was built in Holland in 1936. 





Banka drilis moke a 6-in. hole using aluminum 
rods. Platforms are floated on oil-drum pontoons. Offshore 
drilling, as shown here, near Klappa Kampit, is only possible 
during the few quiet months of the east monsoon. 








not accustomed to digging pits, and operations were 
primitive. It seemed that the tin content of the soil hardly 
paid for the high cost of production. After about eight 
years of strenuous efforts the pioneers, not able to borrow 
money to continue operations, had to sell out. There- 
upon, in 1860, the Billiton Co. was formed. 

The first years of this new enterprise were difficult be- 
cause of a drop in the price of tin and a shortage of 
equipment due to insufficient working capital. But after 
1868, the introduction of the Akkringa prospecting drill. 
the discovery of richer deposits, and the rapid influx of 
mine workers from China, followed by some mechaniza- 
tion, turned the chances. Yearly production increased 
from approximately 200 tons in 1860 to about 3000 tons 
in 1870, and 6000 tons in 1890. 

The native population, which before contact with white 
men lived from farming, fishing, and piracy, increased 
under the better living conditions provided by the Com- 
pany from 10,000 in 1860 to about 40,000 in the begin- 
ning of this century. The Chinese population, mostly by 
direct immigration from China, increased from about 600 
to 20,000 in that same period. In 194] the total popula- 
tion amounted to approximately 90,000. These figures 
show clearly the influence of better living conditions 
brought about by the introduction of foreign capital. 

When the Japanese entered they found complete har- 
mony between natives, Chinese, and Europeans; grade 
schools and training schools for crafts; swimming pools, 
soccer fields, and permanent housing; Chinese singing 
on their way to the mine or dredge; and natives with 
smiles in their deep brown eyes. 

I had known those conditions for about fourteen years, 
working there before the war. Hence, I was rather sur- 
prised, upon my return to Batavia in October 1945, by 
the high officials who said it was impossible to continue 
my trip to the tin islands because they were in an uproar 
that could be pacified only by an army. As the situation 
on Java had to be cleared first, it would be impossible 
for our party to visit the islands and report on the condi- 
tion of the mines and dredges. 

Matters on Java went from bad to worse, leaving our 
party in an awkward situation. But we decided not to give 
up without trying. We put our personal knowledge of 
the population and its friendliness towards the Company 
above the advice of the authorities and followed a course 
of knocking at each prominent door in Batavia. 

After ten days’ search for assistance, we made a strike. 
A personal friend, a Dutch Navy Captain in Admiral Hel- 
frich’s office, was allowed by the British High Command 
to appoint passengers for the Dutch Catalina flying boats 
of the Batavia-Singapore service. No intermediate land- 
ings were permitted. We were satisfied though, for we 
would be able to observe the land, dredges, and mines 
from the air. 

We started off for Singapore the next morning, with 
no other passengers on board. When we were over Billi- 
ton, approaching the mines and dredges, the pilot dropped 
us to a lower altitude and circled his plane around all 
the important points of our operations. In the villages, 
people started waving at us. As we flew over the capital, 
Tandjong Tandan, people crowded the streets, looking 
and waving at us. Ours was the first Dutch plane they 
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had seen in about four years, since most of the aircraft 
were lost in fighting over Malaya. The pilot, for some 
reason, had to make an emergency landing on the wide 
river Tjiroetjoek. The crowd, called dangerous and 

bellious by the authorities in Batavia, gathered at 


the plane, into their boats, and rushed us to shore where 
the crowd was waiting. Once ashore, there was no end 
to handshakes, nose kissing, and embraces. Without any 
weapons we had landed among people for whom, accord- 
ing to the officials, an army would be needed. Their first 
question was “We have been looking out for more than 
six weeks for your return; where have you been all this 
time?” A few low-bowing Japanese soldiers eventually 
made room for us and, at the shore end of the pier, a 
band started to play the Dutch national anthem. 

In honor of the return of the Billiton Co., there was 
a great dinner party with rijsttafel and such Chinese 
delicacies as suckling pig, Chinese hors d'oeuvres, and 
shark-fin soup. Best of all were the genuine prewar 
French brandy and the finest of prewar Dutch cigars that 
had been saved for more than three years for this special 
occasion. Many an oii friend sneaked in during the 
dinner to shake hands, express his gratitude, and bring 
us news about the terrible past and the condition of the 
mines, workshops, and power stations. We heard a 
story of hunger and hard work, and of how many good 
men died or were carried away to unknown destinations. 
There were no textiles for clothing. The fishermen had 
no sails for their boats, or thread or hooks for their lines. 
All prewar prosperity had vanished. A similar story was 
told about the bad condition of the roads, dredges, and 
flooded mines. The main Diesel power station, with a 
prewar capacity of 22,000 hp, had been dismantled and 
its parts shipped off; only 50 hp could now be pro- 
duced. However, the European houses had been cleaned 
and restored, as much as possible, soon after VJ day. 
More stories were told about sores, malaria, and other 
diseases. But, throughout the evening the population's 
spirit—its desire to help restore the enterprise, and its 
faith in the return of prosperity and health under the 
Company’s guidance—prevailed. 

The job started by the pioneers ninety years ago had 
been well done; neither war nor political slogans against 
capitalism could ever completely destroy free enterprise 
as long as its benefits were appreciated by the people 
themselves. It is remarkable how much more the Malay 
and Chinese care for, and go by, facts rather than mere 
political phrases and promises. Their almost unlimited 
confidence in their old employers, the officers of the 
Company, is striking. 

We never went to Singapore, but returned, the same 
afternoon, to Batavia. There, with a Billiton representa- 
tive for proof, we reported our adventure to Lt. Governor 
Van Mook, who was much surprised. The other officials, 
who had talked about the necessity of an army, reacted 
similarly. The next day, the jubilant Admiral Helfrich 
arranged for “Tromp,” a valiant vessel, to set out for 
Billiton, carrying doctors, nurses, medical supplies, gov- 
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ernment officials, and a small military detachment. 

After the official surrender by the Japs on board the 
“Tromp,” we went ashore and the job of rehabilitation 
was started. It was not an easy job. At the outset our 
assets were 300 tons of tin in concentrate, found in the 
store house, and the co-operation of the population. 

The opencast mines were all flooded; millions of gal- 
lons of water would have to be pumped out. But most of 
the pumps were in disorder, the electric motors that had 
not been carried off were damaged, and only 50 Diesel 
hp was available. On the other hand, the mechanical 
and electrical workshops were still in rather good shape, 
the warehouses contained some valuable spare parts, and 
a few cars were in running condition. These resources 
enabled us to make a quick survey of the dredges and 
mines and expedited the repair of ordinary equipment. 
All the dredges were still afloat, but most were deplor- 
ably worn-out. The steam engines of the wood-burning 
dredges had been taken off to provide an independent 
power station in the woods. However, the cylinders were 
in a damaged condition because of the lubricating oil 
the Japs had used for the engines. This lubricant was 
prepared by boiling coconut oil with damar, a local resin, 
until the mixture had the right S.A.E. But the Japs soon 
found out that the right S.A.E. is not the only require- 
ment for a good lubricating oil. 

After six months’ hard work the dredges began opera- 
tions. First came the self-contained wood-burning 
dredges; they were followed by other 7-cu ft dredges 
which had to rely on their own power rather than that of 
the now decimated main station. Fortunately, a shipment 
of about twenty 75kw General Motors Diesel electric 
plants, ordered before we left the United States, arrived 
and could be operated in a team on board the dredges 
or in a shore station close by. 

In the meantime, some of the main Diesel engines were 
repaired and put in operation, producing sufficient elec- 
tric power to start pumping out the opencast mimes in 
the eastern part of the island. The pumping installations 
on these large-scale hydraulic mines are equipped with 
three 150-hp pressure pumps and three 300-hp 12-in. 
gravel pumps driven by 3000-v a-c motors. It required 
about three months’ pumping to empty the pits. 

Pending the arrival of modern equipment, a few hy- 
draulic mines were started using prewar wood-fired steam 
engines with belt-driven pumps of small capacity. But 
the rehabilitation of the dredges required so much of the 
available man power that only some of these mines could 
be worked. It takes a lot of labor to cut the wood, and 
then five months for seaséning it. 

About a year passed before adequate supplies—such 
as steel, welding rods, steel pipes, Diesel engines, and 
pumps—started to arrive. In the meantime, however, the 
management had plenty of other problems, of which the 
most important was the requisition of rice, clothing, and 
other domestic necessities for about 10,000 employes and 
their families. 

An example of the confidence shown by the population 
in the Billiton Co. was the acceptance of paper money 
issued by the Company. When we started reopening 
the mines, the Government could supply us oaly with 
money in denominations of 50 cents and greator. The 
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useful pennies, nickels, dimes, and quarters were not 
available. The only way out was to make this kind of 
money ourselves. Thousands of little slips were stamped 
by hand and were accepted by the workers and the stores. 

The highly inflated cost of living, one of the main 
problems, had to be met. This inflation was due to a 
severe shortage of rice, sugar, and all kinds of materials 
in a land that had been completely depleted by the in- 
vading Japanese. Prices were more than ten times above 
the prewar figures. Elsewhere in the Indies, however, this 
figure was still higher, and in the neighboring island of 
Banka it was over twenty times. To combat the inflation, 
the Company, as before the war, gave free rice to its 
workers. Bound by Government restrictions, the quantity 
had to be somewhat lower than the prewar allotment of 
66 lb per month for bachelors anid 132 lb for married 
workers per month, but the caloric value of the rice 
supplied was adequate and about fifty per cent higher 
than elsewhere. In addition, about twenty to thirty dif- 
ferent articles, such as dried fish, lard, canned milk, 
coconut oil, cigarettes, salt, sugar, tea, and coffee, were 
distributed in adequate quantities at prewar prices. 
There being little to buy on the free market, the miner’s 
take-home pay, with reasonable extras for children and 
increased expenses, amounted to almost double the pre- 
war figure and was sufficient for his needs. Officials of 
the department of labor and Chinese authorities, familiar 
with conditions in other parts of Asia, praised this 
system as the best seen since the war. 

However, the Chinese labor union, guided by some 
radical intellectuals who had been educated in Singapore 
and who had never actually worked in the mines, de- 
manded higher wages. Experience with recent increases, 
which only increased prices on the free market, made the 
management refuse to give in. A strike was called and 
lasted for three months. Most of the Chinese workers 
were against the strike, but fear of severe measures 
taken against their families and homes made them stay 
away from their jobs. Because the Chinese—the most 
experienced in mining—did so, a serious situation arose. 
However, the Malay labor union, disregarding pressure 
from the Chinese union, decided to work. After a few 
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at a small concentrator where 


by magnetic separators to remove the associated minerals 


Arriving from Holland this |4-cu ft dredge was towed for 
three months by a 2000-hp tug from the icy waters of the North 
Sea, through the Suez Canal, to the warm green waters surround- 
ing the island of Billiton. 


weeks’ trial, many of the natives turned out to be good 
winch drivers and were capable of taking over prac- 
tically all mining jobs previously held by the Chinese. 
When the union gave in, the Chinese workers returned 
to their jobs in better spirits than before. Since that 
date, August 1947, production has steadily increased, 
and by the end of the 1947 fiscal year the Company 
reported that the rehabilitation of the alluvial mines 
was complete. At the time, fourteen bucket dredges, 
two suction dredges, two large hydraulic mines, and 
eighteen small hydraulic mines were in operation. 

The mine in primary ores at Klappa Kampit—with 
shafts to a depth of 1000 ft, approximately forty miles 
of tunnels, and a prewar yearly production capacity of 
over 2500 long tons of tin—-still remained unopened. 
The whole mine had been flooded before the Japanese 
arrived. Nevertheless, the invaders had completely dis- 
mantled derricks, hoisting equipment, compressor sta- 
tion, work shops, and the 500-ton mill, sending some 
parts as far as Borneo and Burma. The severe shortage 
of man power, the great difficulties in obtaining the 
required equipment, and the tremendous costs involved 
prohibited the opening of this valuable project. 

Production during the first full postwar year was 6000 
long tons and in the second year about 8000. The latter 
included three strike-bound months, so the figure does 
not give a true picture of the progress made. Produc- 
tion, towards the end of that year, came close to an 
annual rate of 12,000 long tons which is well over the 
average prewar output. 

Most of the production came from the fourteen bucket 
dredges. All the dredges have their own concentrating 
plant, consisting of screen and rougher and cleaner 
alluvial jigs, on board. The most modern are equipped 
with a tertiary jig and shaking tables, to produce clean 
concentrates containing from 72 to 76 per cent tin. The 
older ones produce a middling product, carrying 15 to 
40 per cent tin, which is cleaned in a concentrator on 
shore. The waste consists mainly of quartz: sand and 
such heavier minerals as ilmenite, pyrite, zirconium, and 
sometimes monazite. Sulphides of basic metals like 
lead, zinc, bismuth, and copper occur only in traces, ac- 
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Counterbalanced monitors stripping overburden in an open- 
cast mine. Loosened overburden is often made to flow in the 
empty part of the pit; otherwise, it may be pumped behind the 
dikes that close off the pit. 


counting for the high-quality tin produced from the con- 
centrate without processing. As quartz and clay are the 
bulk of the gangue, the concentration process on the 
dredges is simple. Lumps of clay are screened off by a 
huge rotary screen whose openings range from 14 to 3% in. 
in diameter. The underflow contains enough water to 
flow freely over the primary jigs, which make a low- 
grade concentrate and clean tailing. Most jigs are 
duplex with four lengthwise cells measuring 3 ft 6 in. 
square. Various makes are in use. As the Company has 
always shown an open eye for progress and better recov- 
ery, practically all kinds of jigs have been tried. The 
postwar dredges are all equipped with Pan American 
balanced placer jigs, built under license in the Nether- 
lands. 

The size of buckets in the dredges varies, depending 
on the size of the ore reserve in the particular valley the 
dredge has to work. Eight dredges are equipped with 
7-cu ft buckets, one with 5-cu ft buckets, and the remain- 
ing five, including the two postwar dredges, with standard 
14cu ft buckets. The digging depth varies according to 
the depth of the valley; nearly all 14-cu ft dredges have 
a digging depth of 100 ft under water level. 

The dredges are now working 24:hours a day. Stop- 
pages, including voluntary ones for changing buckets, 
cleaning, and other repairs, usually amount to less than 
ten per cent of the total time. Output varies with the 
size of buckets and speed of digging, the larger dredges 
averaging about 500 cu yd per hr or 4,000,000 cu yd 
per year. 

All dredges are electrically driven. Most 7-cu ft 
dredges are fed from the main power station at Manggar. 
The two 7-cu ft dredges in Tandjong Pandan district 
generate the needed electric power on board by wood- 
fired steam engines. About 700 hp is required for 
this size. 

The larger dredges are, with one exception, equipped 
with three Diesel generator sets of 600 to 700 hp each, 
one of which acts as a standby. This setup makes the 
dredges well suited for sea operations (in some cases 
the tin-bearing valleys do not stop at the shore line, but 
extend into the sea). The construction of these particu- 
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lar dredges, all of which have been towed over thousands 
of miles of ocean, makes operation offshore just as easy 
as inland. The movement of the dredges is done by 
winches and cables, the winches being placed in a row 
and driven by one electric motor. 

Tin production of the dredges varies considerably. 
The all-time high was reached by the Karimata dredge, 
owned by the Billiton Co., which in one exceptional 
month in 1941 yielded 750 long tons of tin. However, a 
production of 500 long tons per year for the smaller 
dredges is a better cpproximation of their output. 

Following the dredges in importance are the hydraulic 
mines. There, pumps for water and gravel are mounted 
on steel pontoons which can be floated from one part of 
the pit to another. At two of the mines, the pumping 
plants produce a 70-lb water pressure at depths of ap- 
proximately 60 to 80 ft. The loosened overburden is 
often made to flow in the empty part of the pit, or 
pumped behind the dikes closing the pit. The lower ore- 
bearing deposits are pumped by a 12-in. gravel pump to 
sluices, wherein the cassiterite is captured and cleaned 
to a 20 to 30 per cent concentrate and then transported 
to a cleaning plant. This process prevents loss of the 
fine cassiterite. Since the plants have a first cost lower 
than the dredges, they could, in prewar time, compete 
with the dredges as far as over-all expenses were con- 
cerned. They have the advantage that the bedrock can 
be inspected at all times, thus preventing the losses 
which may occur in dredging. Much planning is re- 
quired and the construction of dikes takes great skill. 
Extensive knowledge of the overburden is necessary as 
soft or muddy strata may easily start landslides of 
enormous proportions, causing great damage to pipe 
lines and to the station. 

The smallest mechanized hydraulic units, which 
through their large number contribute a large share to 
the general output, use 6- to 8-in. pressure pumps and 
6-in. gravel pumps. Wide valleys are often worked with 
two or more sets simultaneously, thus decreasing the 
ratio between total yardage and useful yardage and 
diminishing the danger of flooding. Electric power is 
preferred in these mines because of its simplicity. Since 
war damage decreased the capacity of the main power 
plant, a large number of Diesel-pump sets were ordered 
in the United States. These performed well after suf- 
ficient experience was obtained with them. Gardner- 
Denver pressure pumps, directly coupled to General 
Motors 6-71 Diesel engines, produce about 1500 to 1600 
gpm with a pressure of 80 to 100 psi at the nozzle. For 
exceptionally hard clays, two of those units are some- 
times worked in series, increasing the pressure to 160 psi. 
The gravel pumps widely used before the war were of 
Billiton’s own design, fabricated in the Indies or in the 
Netherlands. After the war a large number of American 
pumps were ordered. Those pumps, made by the Elli- 
cott Corp., of Baltimore, are of the 6-in. size and are 
multiple V-belt driven by Caterpillar D 13000 or General 
Motors 6-71 Diesel engines. Such units will move from 
40 to 80 cu yd per hr—depending largely on the tough- 
ness and thickness of the deposit—the tin-bearing de- 
posits being piped to sluices, often arranged in duplex. 
The depth of those pits ranges from 10 to 50 ft. 
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Other earth-moving equipment such as bulldozers, 
draglines, and excavators:is used on a small scale, mostly 
for preparing mine roads, constructing small dikes, dig- 
ging fresh-water canals, and various other jobs. Pre- 
war trials of small units for excavating overburden and 
ore deposits were not promising enough to warrant their 
use in a period of rehabilitation when, with few skilled 
employes left, too much had to be planned and carried 
out. No doubt, in a later stage, the use of larger drag- 
lines for removing overburden and ore deposits will be 
tried out. 

Singkep, a smaller tin island also mined by the Billiton 
Co., was even worse hit by the war than Billiton. The 
central power station, transformer stations, and power 
lines were completely dismantled and the parts shipped 
elsewhere. Two dredges suffered a similar fate and from 
two others all equipment and top structure were re- 
moved. The opencast mines had been completely drowned 
and all the equipment sent to Malaya and the Riouw 
Islands. On Singkep the Company got the same friendly 
reception on its return. Once a slight disturbance was 
experienced when republicans from Sumatra tried to 
interfere, but the job of reconstruction was not halted. 
By the end of May, 1948, tin production was at an annual 
rate of better than 3000 tons. This figure is 25 per cent 
above that of the best prewar year. Most of the increased 
output was due to the two new dredges built in the 
Netherlands after the war. , 

Reconstructicn in the Banka tin mines was greatly 
handicapped by the late return of the Dutch—about five 





months after the reoccupation of Singkep and Billiton. 
(Banka tin mines were owned and operated by the 
Government of N.E.I. until last year, when the Billiton 
Co. was awarded a management contract.) 

Fortunately, through the foresight of the late manag- 
ing director of the Billiton Co., J. van den Broek, who 
directly after the war ordered two 14cu ft bucket 
dredges (“Roosevelt” and “Stuyvesant”) from the United 
States, and six dredges of the same size from the Nether- 
lands, it was possible to tow four of those potential pro- 
ducers to Banka during 1947. As these dredges are 
equipped with their own power stations and were nearly 
complete when leaving the shipyard—the only things 
that remained to be finished upon arrival were roofing, 
siding, and attachment of the bucket chain—they began 
production a few months after their arrival. 

Aided by a large Chinese population, numerous steam 
engines, and electric motors, a great number of hydraulic 
mines were in operation by May, 1947. By that time four 
dredges, of a prewar total of eight, had started. Of the 
suction cutters, one out of three was in operation. The 
total production during the first five months of 1947 
was a little over 3500 long tons, an annual rate of 8400 
long tons, less than half of the average of the four pre- 
war years. 

The combination of the three major tin islands under 
the skilled management of the Billiton Co. will soon 
prove well justified through its output of this much- 
needed metal. 








Research Committee on 
Comminution Organized 


The organization meeting of the Re- 
search Committee on Comminution, 
formed by the AIME Committee on 
Research, was held Nov. 23, 1948, at 
Battelle Memorial Institute, Columbus, 
Ohio. The purpose of the meeting was 
to outline research that should be 
undertaken to advance the art and 
science of crushing and pulverization 
of coal, ores, and industrial minerals. 
Primary consideration was given to a 
plan for collecting operating data on 
existing mills in industry, including 
performance factors of the mills and 
technical data on the strength of the 
input materials and on the fineness of 
the product. A subcommittee will be 
named to undertake the work. 

No adequate theory or explanation 
of the physics of comminution is 
known. Rittinger’s law and Kick’s law 
are believed to be incomplete. Funda- 
mental research will be needed to find 
the relation of energy consumed in the 
process versus the new surface pro- 
duced. A group is being formulated 
under the committee for this study. 
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Laboratory tests have not been stand- 
ardized to measure the crushing prop- 
erties of the raw materials nor to mea- 
sure the fineness and surface of the 
product. The graphing of the data is 
not well understood. New tests are 
undoubtedly needed to measure the 
resistence to crushing, even in relative 
terms. A committee on laboratory 
technique will be organized. 

The final membership of the main 
committee is to be named by Fred C. 





Bond, chairman. The next meeting of 
the committee will be at the San Fran- 
cisco Annual Meeting, at which time 
the forms for collecting operating 
data will be reviewed. The work of 
the committee is of interest to three 
Divisions of the Institute: Minerals 
Beneficiation Division, Industrial Min- 
erals Division, and Coal Division. 
Members interested in the work are 
urged to get in touch with Mr. Bond 
at the earliest opportunity. 


At the organization of the Research Committee are: (front row 
ite a) Serene & © | ; F. C. Bond, chairman; E. R. Kaiser, 
chairman, AIME on Research Hardgrove; (second row) 
Cc F. Clausen; H. R. Spedden; Rhodes; D. W. Scott; Tom Fraser; 
H. M. Zoerb; W. O. Hinkley; (third row) C. F. 3; T. M. Morris; 
Cc. H. Bowen; W. A. Mueller; D. Weston; A. Sherman; L. I. Cothern; 
and W. K. Bock. 
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Polish coal miners of the Concordia H 
Silesia. Miners’ wages amounted to 57.8 per cent of production costs in 1947. 


After an adventurous past—four 
changes of government in thirty years 
—the whole of Silesia and attached 
coal territories have become part of 
the Polish State. The coal resources 
of this area are the biggest among the 
European countries. Under a surface 
area of 5700 sq km are about 100 coal 
seams, with a total thickness of 150 
meters. According to German esti- 
mates, there are some 150 billion met- 
ric tons of coal ranging in thickness 
up to 14 m within a depth of 1500 m. 
The seams are mostly level, free from 
faults, with good top and bottom; the 
coal is of excellent quality, hard and 
clean; and mining conditions are fa- 
vorable. The mines are worked at con- 
siderable depth by means of vertical 
shafts and operate with cage and skip 
hoisting. Before the war, the mines 
were up to date, equipped with modern 
machines. Among the European coun- 
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of Zabrze (Hindenburg), 


tries, output per man shift was the 
highest—1.9 to 2.1 metric tons— and 
cost of production was the lowest. 


seventh largest preducer 

Poland stands in seventh place 
among the coal producing countries of 
the world. Within the present bound- 
aries, the output in 1947 was 59,130,- 
335 metric tons. 

After the liberation of Poland and 
the so-called “regained territories,” 
former German territories as far as 


the Oder River and Stettin, the col- . 


lieries were in a critical situation for 
retreating German troops had dis- 
maniled and damaged the surface 
equipment. Other industries stood still 
too. The first steps taken toward re- 
construction and recovery had to be in 
the coal mines in order to provide fuel 
for the closed Polish industries. The 
Germans had despoiled the coal mines 


Polish 
Coal Mining 
Rejuvenated 


difficulties overcome, the area 
will supply Eureope’s needs 


so badly that in 1945 they could pro- 
duce only 20,168,642 tons (all ton- 
nages in this article are metric). Dur- 
ing the war the average depth of the 
existing mines increased by 300 it, 
twice as much as if economic mining 
methods had been used. The machines 
and equipment were worn out com- 
pletely and coal reserves were ex- 
hausted; further, miners’ homes were 
broken down and the food situation 
was desperate. But the Poles over- 
came these difficulties. 


mines rum by State 
Much had to be done to develop 
the mines so that they would produce 
as was planned in September 1946. 
Reconstruction of the coal industry 
would cost, according to the three- 
year-plan estimates, $220,000,000—75 
cents for each ton of coal to be mined 
during the next three years. 
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After the liberation, the State took 
over all the mines, without exception. 
Output, following a short period of 
uncertainty, soared sharply, mainly in 
the former Polish territories. In May 
1945 the monthly output figure was 
only 919,425 tons; by November 
1945 it had risen to 3,114,308 tons. 
The output that year totaled over 20 
million tons. In 1946 the annual out- 
put was 47,288,004 tons, and in 1947 
59,130,335 tons. Comparing recent 
output figures to those of 1938, coal 
production of the former Polish terri- 
tories was 38.1 million tons in 1938, 
and 39.7 million tons in 1947; output 
of the regained territories was 31.2 
million tons in 1938 compared to 19.1 
million tons in 1947. The remarkable 
feature is the production rise in 
Poland and the sharp drop in the re- 
gained territories. The latter was due 
to the fact that a great number of 
German engineers, technicians, and 
miners had fled to the western zone of 
Germany before these territories were 
occupied by the Russian troops. In 
addition, the technical staff and forced 
labor, which had been utilized by the 
Germans, evacuated with the German 
military commanders, leaving the 
mines undermanned. This condition 
still persists. In 1945 and in the first 
part of 1946, when production was on 
a low level, the lack of men, equip- 
ment, and development caused no 
great difficulties; but in the second 
half of 1946 and mainly in 1947, the 
demand for ever-increasing produc- 
tion created headaches for the leaders 
of the industry. To overcome these 
difficulties, considerable effort was ex- 
pended to increase the number of 
miners, restore discipline, and supply 
the most urgently needed equipment. 
German administration of the last two 
war years did not care about develop- 
ment and did not replace worn-out 
machines. Moreover, the number of 
war-damaged surface plants was con- 
siderable and the retreating German 
forces dismantled and destroyed sev- 
eral mines. Money and materials 
were needed. Investments from home 
sources amounted to 3,757,000,000 
zloty in 1946, and to 70,184,000,000 
zloty in 1947. Mining machines im- 


ported from abroad, mostly from Brit- 
ain and the United States, totaled 
$4,324,000 worth, in 1947. 


Mining 
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machines and equipment are being 
built in elgven large factories that 
work for the coal-mining industry. 


development on 
large seale 

Large-scale development plans have 
been made for supplying worked-out 
areas. The length of haulageways and 
headings was increased by 14 per cent 
by the end of 1947. Shaft sinking 
amounted to 1276 m in the past year. 
However, the great efforts made for 
reconstruction of the coal industry 
were not enough to meet ever-growing 
demands for fuel. Further invest- 
ments were required in 1948 and will 
be in 1949 to fulfill the output target 
fixed by the three-year plan. 

Man power is the foremost problem 
of the Polish coal industry. It is be- 
lieved that the simplest and cheapest 
way, under present circumstances, to 
increase production is to put more and 
more men to work in the mines. The 
number of mine workers is over the 
prewar level by 45 per cent yet the 
output is lower than in 1937 as can 
be seen by the low output per man- 
shift compared to the prewar values 
in Table 1. 


Table I—Output per man-shift of 
the Polish coal industry within the 
present boundaries, in metric tons 


underground over-all 


1937 2.413 1.738 
1948, April 1.831 1.314 
1948, May 1.740 1.209 
1948, June 1.828 1.349 


Although unavoidable difficulties 
created by the war—worn-out equip- 
ment, depletion, etc.—are partly re- 
sponsible for low output, yet the main 
reason for producing so little is the 
bad organization, decreased discipline 
of mine workers and, in addition, the 
lack of co-operation between high ad- 
ministration and technicians. The re- 
lations between technicians and mine 
workers are not good either. 


miners return 


After the war, it was possible to in- 
crease the number of miners by re- 
patriating those who had been car- 
ried off by the Nazis to the Reich and 
forced to work in German mines. 
In 1946, 5518 miners and their fam- 
ilies returned and settled in the re- 
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gained territories; prewar voluntary 
emigrés to France and Belgium re- 
patriated in 1947 amounted to 3090; 
5000 more were expected in 1948. 
New recruitments from inland ac- 
counted for 8852 men in 1947. These 
men are highly skilled and their return 
added much to the increasing produc- 
tion capacity of the Polish coal mines. 
The housing problem is a major one 
and great effort was made to repair 
damaged houses in the vicinity of the 
coal mines and to build new houses for 
the miners returned and recruited. The 
shortage of building materials is ham- 
*pering the program of house building 
and the shortage of flats is a constant 
complaint of the miners. The number 
of mine workers on June 30, 1948, was 
about 200,000, increasing to 203,000 
by July 31. According to the three- 


year plan this figure should be in- 


creased to 250,000 by the end of 1949. 
The earnings of the miner are higher 


' than other workers’ wages. Miners re- 


ceived a great number of preferences 
—greater rations of food and clothing 
at considerably lower costs. Due to 
high wages and low production, the 
cost of production is high, wages 
amounting to 57.8 per cent of produc- 
tion costs in 1947 according to official 
report. 


eoke ovens 
being restored 


Of the 21 coking plants, seventeen 
are in operation and four war-dam- 
aged plants are being repaired. The 
war-damaged and obsolete plants, 43 
batteries with 1722 retorts, most of 
them worn-out, have at present a daily 
coal charge of 15,000 tons which 
amounts to 75 per cent of the prewar 
capacity. Four batteries of 181 retorts 
with a capacity charge of 2800 tons 
per 24 hours are under reconstruction. 
The speed of reconstruction depends 
on deliveries of the necessary equip- 
ment and special installations for coal 
by-products, most of which must be 
imported from abroad. Due to the 
shortage of pig iron and steel, found- 
ries and machine factories are un- 
able to obtain all the iron and steel 
they need. That is why deliveries 
from home factories are delayed. In 
addition, shortage of foreign curren- 
cies hampers shipments from abroad. 


Eight per cent of the total coal pro- 
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duction is being absorbed by the cok- 
ing plants, which is half of the coal 
production suitable for coking. It is 
intended to increase the coke produc- 
tion to 15 per cent of the total coal pro- 
duction so that the entire production 
suitable for coking can be absorbed 
by the coking plants. It is doubtful 
whether this goal will be reached if 
coal production increases as expected. 
Coke production within the present 
boundaries, in 1938, was as much as 
644,000 tons. In 1945 production 
dropped to 338,546 tons, then sharply 
soared in 1946 to 729,438 tons, in 1947 
to 949,903 tons. This was a great 
achievement considering the immense 
obstacles to be overcome. 
Management of the coke plants, 
which are owned without exception by 
the State, is divided between three 
State authorities: Coal Board, Iron and 
Steel Board, and Chemical Board. To 
co-ordinate plants and production, a 
Central Development Committee was 
established. Each of the above-men- 
tioned boards has delegated two mem- 
bers to that Committee, and the Elec- 
tricity Board has delegated two mem- 
bers, bringing the total to eight mem- 
bers; they are presided over by one 
member delegated by the Coal Board. 
They have drawn a ten-year produc- 
tion plan in order to develop produc- 
tion and to modernize the industry. 


Polish coal experted 


Coal is by far the biggest Polish 
export. It plays such an important 
part in the national economics of this 
country because it makes possible the 
importation of ‘valuable equipment 
necessary for domestic industries. Coal 
is the Polish hard currency accepted 
by the European countries who need 
it badly. Coal shipments to various 
countries amounted to 13,553,000 tons 
in 1946, and 19,400,000 tons in 1947. 
In the past year, 44.2 per cent of the 
total export was shipped to Russia, 2.6 
per cent to the Balkan countries, 12.5 
per cent to central Europe, 25.2 per 
cent to Scandinavia, and 12.8 per cent 
to western and southern Europe. Ship- 
ments to the European Coal Organiza- 
tion members amounted to 4,227,000 
tons in 1946 and 8,150,000 tons in 
1947. Total exports in 1948 were to 
amount to 24,500,000 tons with 14,- 
150,000 tons going to the ECO. Polish 
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coal is indispensable to European eco- 
nomic life as well as to Polish inter- 
ests. That is why Poland exports coal 
with pleasure, as much as she can, 
without regard to ideological differ- 
ences existing between her and most of 
her customers. 

The European coal deficit will cease 
in 1951 according to European Coal 
Organization estimates. It is believed 
in Geneva, residence of the ECO, that 
the coal situation is on the way to re- 
covery. The estimates on future pro- 
duction and consumption are in 
Table 2. 

In 1951, England, Germany, and 
Poland will completely supply the 
European coal need. It is planned to 
increase British coal exports to 30 mil- 
lion tons per year, German shipments 
from the Ruhr to 34 million tons annu- 
ally, and Polish exports to 41 million 
tons. Poland should raise her pro- 
duction over 80 million tons annually 
by 1951. Once reconstruction is com- 
plete the mines will be able to produce 
as much as 100 million tons without 
further shaft sinking. 

Special interest was taken in recon- 
struction of the destroyed coal-han- 
dling facilities at the ports of Szczec- 
zin, Stettin, and Gdansk (Danzig). 
The ports, especially Szczeczin, were 
badly ravaged by the Nazis. Ninety 
per cent of the equipment and docks 
of Szezeczin were destroyed. Most of 
them have been restored and now coal 
can flow uninterrupted to the coal- 
needy countries. 


shortage of engineers 
Under the present circumstances 
there is a shortage of engineers, tech- 
nicians, and skilled labor and with 
growing production the difficulties 
caused by this situation will increase. 
A vast educational scheme to overcome 
these difficulties has been established. 





Table 2—European coal outlook 
between 1947 and 1951 
Million metric tons 
1947 1948 1949 1950 1951 
Requirements . 510 540 550 560 570 
Production . 440 490 525 550 580 
Deickh........ ® © B&B B® 
USA shipments 35 40 25 10 
Deficit . 35 «410 ; 
Surplus ...... 10 





Loading crane for the destroyed 
Gdansk (Danzig), to increase coal exports. 


port of 


The Scientific Research Institute under 
the Coal Board is concentrating on 
giving vocational guidance to candi- 
dates for employment in the mines 
and for vacancies in the mining 
schools, and on training mine workers, 
particularly those with safety duties. 
The vocational guidance work is still 
of an experimental nature. It follows 
the progress of the pupils sent to the 
mining schools in order to test its own 
efficiency. In preparation for exami- 
nations for miners, the Institute is 
drafting monographs on the mining 
occupation and is also preparing appa- 
ratus and procedures for testing 
miners; this is beirg done in co-opera- 
tion with similar authorities in other 
countries. The Institute intends in 
the future: (1) to continue the voca- 
tional selection and guidance of ado- 
lescents, (2) to continue its analysis 
on mining occupations, (3) to organize 
lectures on industrial psychology for 
supervisory mine personnel, (4) to 
study the causes of industrial acci- 
dents and means for their prevention, 
and (5) to prepare principles for 
psychomedical diagnosis. 

The Government intends to train 
mine workers and give them speedy 
courses so that they can replace engi- 
neers who were educated in the past 
and whose idealogical attitudes do not 
correspond to the present require- 
ments. Several afternoon engineering 
courses are provided for men who have 
passed only elementary examinations. 

The Mining Academy of Krakéw 
is one of the biggest and most impor- 
tant institutions for mining engineer- 
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ing in eastern Europe. The number of 
chairs filled is 61 and over 300 fellows, 
tific persons are at the Academy. The 
number of students is over 3000. 
Under the present rector, Mr. Goetel, 
there is much educational and scien- 
tific activity at the Academy directed 
toward solving the special scientific 
problems of the Polish mining and 
metallurgical industries. 


outioek bright 

Coal production for 1948 was set at 
67,500,000 tons. In the first half 
of 1948, it was 33,400,000 tons, slight- 
ly under the target, but the desired 
production probably was reached. 
Production of coke in the first six 
months of 1948 was 2,264,000 tons, 109 
per cent of the production goal. The 
number of plants under operation is 
77, and it is not intended to increase 
the number of plants in order to in- 
crease production. 

Having a production capacity of 100 
million tons, it is believed that the 
present 77 mines can produce 80 mil- 
lion tons annually after being restored 
to normal operation. This should be 
achieved by 1951. Coke production 
will be increased from the present 
level of 4.5 million tons annually to 
10 million tons. This latter is an opti- 
mistic view and does not take into ac- 
count the difficulties of installing new 
batteries. The coal target is realistic, 
however, and it can be taken for grant- 
ed that Poland will supply Europe 
with up to 40 million tons of coal until 
1951 as planned by the United Nations 
Economic Committee. Preliminary 
talks have been held between Czecho- 
slovakia and Poland for establishing a 
joint coal and steel production plan on 
grounds of the unified administration 
of their large industrial areas between 
Katowice and Ostrawa. This area in- 
cludes the whole territory of Upper 
and Lower Silesia and the adjacent 
coal basin in Czech territory. This 
area of a vast coal and steel industry 
is to be under common Czech-Polish 
administration and will be regarded as 
a “second Ruhr” on which will be 
based the industries of the eastern 
European area. The present produc- 
tion level of this territory is about 80 
million tons of coal, 2.5 million tons 
of pig iron, and 4.0 million tons of 
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steel annually. The Governments con- 
cerned intend to increase production 
to 110 million tons of coal annually, 8 
million tons of pig iron, and 12 million 
tons of steel within twelve years. The 
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economicco-operation between Czecho- 
slovakia and Poland is developing 
rapidly and these territories will be, 
next to Russia, the largest economic 
unit in eastern Europe. 


Editor 





India Not Responsible 


Charles Pettinos adds further inform- 
ation on French graphite mentioned 
by Mr. Wright in September M&M: 


I have read with much interest the 
article “French Mineral Position,” 
by Charles Will Wright, and espe- 
cially in connection with graphite. His 
report on Madagascar flake graphite 
is pretty close as to tonnages, but low 
market prices did not result from 
competition from producers in India, 
as these two productions are used for 
entirely different purposes. The Mada- 
gascar flake graphite is used all over 
the world almost exclusively for the 
manufacture of crucibles, and little 
for any other purposes. The reason 
for the low production in 1947 was not 
because of competition, but for the 
reason that in April of that year a 
general native rebellion broke out ail 
over the island. 

There are four or five large pro- 
ducers (all French) and about the 
same number of smaller ones. Their 
mines are scattered over the central 
and eastern part of the island, in 
sparsely settled or uninhabited areas, 
with means of transportation to the 
seaboard or railroad, very difficult. 
The native rebels destroyed all but 
one or two of the plants at these oper- 
ations, and the white managers were 
evacuated to Tananarive, the capital. 

Most of the graphite obtained 
through 1947, and up to a few months 
ago, consisted of what could be re- 
covered from the wrecks of these 
plants, material already finished and 
apparently of no interest to the rebels. 
Operators, under military escort, went 
out to these various places, scraped 
the material together, rebagged it, 
got it to the port of Tamatave, and 
shipped it out. Our own representa- 
tive in Madagascar obtained a good 
many hundred tons in this manner. 


Naturally, prices advanced rapidly as 
the material was badly needed both 
here and abroad. The French govern- 
ment makes these prices, f. o. b. 
Tamatave, and they have already been 
advanced three times in about the last 
year. 

Mr. Wright is correct in stating that 
our government is planning, through 
the Marshall Plan, to provide money 
to help rebuild these destroyed plants, 
and already several of them have re- 
sumed operations, but not yet in a 
normal way. There is no amorphous 
graphite in Madagascar, as far as I 
know. At any rate, I have never 
seen any. 


Rich Mica Deposit 
Undeveloped 


Having seen our story on an Aus- 
tralian mica discovery in September 
M&M, George L. Holmes recalls 
one that he knows about and writes: 


Since commercial mica is not too 
frequently found, the discovery of a 
mica deposit in a remote and almost 
inaccessible region of Australia is of 
interest to the world and to mining 
engineers in particular. 

On the inner side of the Big Bend 
of the Columbia River, in Canadian 
territory, right opposite the mouth of 
the Canoe River which enters the Big 
Bend from the north, there is a trail 
leading to the top of the mountain 
and also to what is probably the finest 
deposit of mica on this continent. The 
summit is on a dike of pegmatite in 
which book mica of large size is 
found. This deposit, although known 
to a few people, is not to my knowl- 
edge being worked and it may be open 
to location. 

The late J. M. Davidson, father of 
Fairbanks Exploration, called my at- 
tention to it first. Later, Davidson had 


(Continued on p. 42, Sect. 1) 
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Nome, Alaska, September, 1908. Grouped left to right are: Tom Gibson, mining engineer; Scott Turner; T. A. Rickard, editor, Min- 


ing and Scientific Press; C. H. Munroe, Wild Goose Mining and Trading Co.; and Jofet Li 


. Pioneer Mining Co. 


Scott Turner—An Interview 


By JOHN V. BEALL * MANAGING EDITOR 


Let’s start at the beginning, Mr. Turner. Where and 
when were you born? 

In Lansing, Mich., on July 31, 1880. 

And what was your education? 

I went to the University of Michigan, where I got an 
A.B. degree in 1902; then to the Michigan College of 
Mines at Houghton, graduating from there in 1904 with 
a B.S. and an E.M. 

What was your first job in the mining industry, Mr. 
Turner, and what were you paid? 

In the summer of 1902, I was a field assistant for the 
U. S. Geological Survey in southwestern Idaho and south- 
eastern Oregon, working under Israel C. Russell, profes- 
sor of geology at the University of Michigan, who inci- 
dentally, had just returned from an expedition to study 
the effects of the eruption of Mt. Pelée, on Martinique. 
I was paid $60 a month and found; in addition to doing 
geologic and hydrographic work, I cooked many of the 
meals for a party of four, and wrangled four horses. I 
slept for four months under the stars, without a tent. 

After graduating from the mining school, I went to 
Tombstone, Ariz., for the Development Co. of America 
which had consolidated the old mines in that area and 
was reopening them. At first I was a miner, later a sur- 
veyor, and then I lielped build and operate a small con- 
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centrating and cyaniding mill; I also did sampling and 
examination work. I gave that up in 1905. 

Then what happened? 

At that time I joined forces with another engineer, and 
together we became tramp miners and millmen. We 
visited various camps in South Dakota, Montana, Wash- 
ington, Oregon, California, and Nevada, looking for 
knowledge and experience. 

Tell me about some of the places where you worked. 

In California, I worked in gold mines on the Mother 
Lode, near Jackson and Amador City. In Nevada, we 
were mostly around Virginia City, in the mines and at the 
only mill there, operated by Jim Kincaid, an old-timer. 
He milled screenings from the old dumps. Across the 
valley, Charles Butters was trying to cyanide large tailing 
piles, but his operation ultimately proved unsuccessful 
and was abandoned. Later, in Colorado, I was surface 
foreman at the new Rowe mill, at the portal of the Yak 
tunnel in Leadville. Afterward, I went to Gunnison 
County and became millman at a gold property near Tin 
Cup. I also investigated some placer properties. Not 
long after that, a telegram came offering me a job as an 
examining engineer for two Midwest companies operating 
in the Republic of Panama, so I left Colorado hurriedly 
to sail from New York to the Canal Zone. whence I went 
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black bear shot in the United States or Canada in 
Mr. Turner 


Biggest 
1938 was the feat for which was awarded the first 
prize in a national championship competition. 


by coastal steamer to Aguadulce, and by mule to Santiago, 
Cafiazas, and to the camp at Veraguas Peak. 

That must have been toward the end of 1905. What 
was going on in the Canal Zone at that time, and what 
did you find at the mines? 

The U. S. Government was starting sanitary work; 
yellow fever and malaria were endemic. Progress on the 
Canal was deferred until health conditions could be im- 
proved. However, I only stayed long enough in the 
Canal Zone to get supplies to take to the mines in Vera- 
guas, 200 miles from Panama City. 

After prospecting, sampling, and assaying, the chances 
for the success of the ventures did not appear good, and 
so I reported by cable to my principals in the States. As 
they had spent considerable money on their ventures, they 
asked me to remain there in charge of the work, to see 
whether pay ore could be developed. I did stay, but I 
did not find any reason to change my original opinion. 

So you left Panama, and went to other mining areas? 

Yes. When I got back to the United States, a syndicate 
sent me to the boom camps of Nevada. From Tonopah, 
I traveled to all the new camps. I was in Goldfield when 
the first important strike was made on the Mohawk, which 
later became part of Goldfield Consolidated. I examined 
and sampled prospects over a wide area, and went through 
some interesting boom times in new camps, some of which 
sprang up overnight. 
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Where did you go from there? 

I headed north to the Coeur d’Alene; it was toward the 
end of a hot summer, and | felt I would appreciate the 
green coolness of the mountains in northern Idaho. I 
worked at the Standard and Mammoth, then at the Hecla 
mill, and ended up as millman at the Hercules mine, then 
just coming into profitable production. 

How did you happen to leave Idaho, and where did you 
go? 

Like other young fellows who want to get ahead, I was 
not satisfied to stay in any subordinate position longer 
than was required to learn what the job would teach. So 
about that time I decided to get out letters of enquiry. To 
do this properly, I needed a typewriter. I ordered a 
secondhand one sent from Chicago, and the night the 
typewriter arrived, I saw an advertisement in the Mining 
and Scientific Press for an assistant editor to work under 
T. A. Rickard, and I immediately typed and mailed my 
application. That neatly typewritten letter (I later 
learned that most of the applicants had written long- 
hand), and the fact that Mr. Rickard remembered me 
from Houghton days, when I had first known him while 
he was collecting material for his book on the copper 
mines of Lake Superior, landed me the job. I owe a 
great deal to Mr. Rickard. 

How long did you continue in that position? 

About ten months; I was too young and full of energy 
to stay long at a desk job. Mr. Rickard understood my 
desire for active field work. In November, I took a job as 
superintendent of a small gold mine in Nevada, and 
stayed there until I got a better chance. 

What did that chance turn out to be? 

Fred W. Bradley offered me a job as field engineer, and 
soon sent.me to straighten out metallurgical settlements 
at.the Tacoma smelter. He was shipping under contract 
all crude ore and concentrates from the Bunker Hill and 
Sullivan, and all gold-bearing pyrite concentrates from 
the Alaska Treadwell group. Mr. Bradley was president 
of all these companies. 

Shortly after, Mr. Rickard stepped into the picture 
again. He wanted to make an inspection trip to Alaska 
and the Yukon Territory, and arranged with Bradley to 
horrow me to accompany him. 

Tell me about that trip. 

We first investigated small copper properties near 
Skagway, and then went down the Yukon to Dawson, 
where the Yukon Gold Co. was starting large-scale dredg- 
ing and placer mining. We thoroughly inspected that 
work, then went up the Tanana River to Fairbanks and 
looked over the alluvial operations in the adjacent area; 
later we moved down to Hot Springs where some inter- 
esting placer work was being done. We then went down 
the Yukon to St. Michael and across to Nome, and spent 
some time examining the operations of the principal com- 
panies in that and adjacent areas. 

How did you happen to leave Mr. Bradley? 

I was offered the post of assistant geologist by the 
U. S. Smelting Mining and Refining Co., first reporting 
for work at the Mammoth copper mine in Shasta County, 
Calif. I feel certain that Rickard again played a part 
in my getting that job. I held the assistant geologist job 
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When you finished this work what did you do next? 

It was suggested that I investigate some properties in 
North Africa, and so I proceeded to Tangier—that was in 
1911—only to find farther progress blocked because of 
the unsettled international situation in French Morocco. 
Warships of several nations lay in the harbor and trouble 
threatened. I could not get from the French commander 
the necessary permit to proceed through Fez to the prop- 
erties I was to examine, so all I could do was to investi- 
gate iron-ore deposits near the Moroccan coast. 

What did you do after that? 

I spent several months in Spain, and eventually went to 
London, where I again encountered Mr. Rickard, who was 
publishing and editing the Mining Magazine, his third 
major editorial job. 

What did you do in England? 

I spent some time in Cornwall going through the 
Dolcoath, Whealkitty, East Poole and Agar, and other tin 
mines. 

In London, were you looking for steady employment in 
European mines? 

In a way. I was meeting many prominent engineers, 
and I found that various jobs were open. It so happened 
that one Friday I had three mining offers in my pocket, 
with final decision required by Monday. It was a tough 
choice to make, especially as each involved moving to a 
distant country, and it was apparent that the course of 
my future professional life would be profoundly irifluenced 
by the decision I had to make at that moment. 

What were the jobs? 

One was manager of a copper property in Catamarca, 
Argentine Republic; another was to make examinations 
of gold placer deposits, and of various metal mines, in 
eastern Russia, for a French company. (My tickets over 
the trans-Siberian railroad to Viadivostock had been pur- 
chased.) The third job was to examine iron-ore deposits 
in northern Norway and Sweden, and coal deposits in 
Spitsbergen. 

Which did you choose? 

Right or wrong, I chose coal and iron, and proceeded 
at once to the north of Norway, from which point I visited 
various iron mines in Norway and Sweden then under 
option to my employers. Then I went by employer- 
owned ship to Spitsbergen, an archipelago lying several 
hundred miles north of Norway. After completing my 
examinations, I returned to America, where I finished re- 
ports and recommendations for my principals in Boston. 
Then I started for the West, to resume the practice of 
my profession in my own country. 

Did you do so? 

No. J. M. Longyear, a prominent mineowner of Mar- 
quette and Boston, and a half owner in the Spitsbergen 
and allied ventures, telegraphed me to meet him in 
Duluth for an inspection trip through the Mesabi iron- 
ore areas, and, after a fortnight spent together, he asked 
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me to become European manager for himself and Fred- 
erick Ayer, also of Boston. 

I sailed for Norway at the end of 1911, and went to 
Tromsé which was our engineering, sales, and shipping 
headquarters. My multiple position was general man- 
ager for Arctic Coal Co., European manager for Ayer and 
Longyear, and manager of the Arctic Steamship Co. and 
other companies controlled by the same people. Our base 
at Spitsbergen was Longyear City, in Advent Bay off Ice 
Fjord, on the west coast of the island of West Spitsbergen. 
We built the town at 79° 13’ north latitude, about 875 
miles north of the northern tip of Iceland and only 720 
miles from the North Pole. The archipelago was com- 
pletely uninhabited before these American operations 
started; we were about 1000 miles farther north than 
Nome, and it was too far north even for the Eskimos. We 
completed an electric power station, loading docks, indus- 
trial railways, wire-rope tramways, and a townsite, with 
offices, warehouses, and residences. 

To whom did the island belong? 

Nobody. At that time, it was No Man’s Land—terra 
nullius. No nation claimed sovereignty, no one governed 
it, and no courts had jurisdiction over crimes committed 
there. We flew the American flag over four tracts, each 
of an area of 150 square miles; the only laws were those 
written into our employment contracts (which we had to 
revise from time to time in order to plug loopholes which 
we had not foreseen). For the five years I was there, I 
administered these contract laws, and provided such au- 
thority and government as there were. 

Tell me about the mining operations, Mr. Turner. 

I had topographers, loaned by the USGS, map an area 
of about 100 square miles. We established base lines, 
triangulated the area, and mapped contours at 10-ft in- 
tervals. Using this base map, we prospected the tract, 
and eventually established mine entries in coal outcrops 
at 52 widely-scattered points. Slopes were driven in the 
coal at various points on the outcrops; some reached 
lengths of more than 2000 ft before I left the island. We 
divided the best coal seam into separate panels, and mined 
them by different methods, to get comparative costs. We 
tried the longwall-advancing method, using English disc 
coal cutters; the longwall-retreating method; and the 
room-and-pillar method which is common in American 
mines, both hand undercut, and using modern coal-cutting 
devices. One panel was equipped with mechanical face 
conveyors, electrically operated, which was advanced prac- 
tice for those days. Several variations of these methods 
were used in other panels. 

I had English supervision in the panels using English 
methods, and American where we used American methods. 
Three quarters of the miners were Norwegians and the 
rest Swedes and Russians, all brought to the island in 
company-owned ships. Room-and-pillar mining, using 
short-wall chain cutters, proved the cheapest over a period 
of time. 

The coal outcropped high above the valley floors, and 
all entries were made in the outcrops, so no shafts were 
necessary. The maximum slope of entry was three per 
cent. Since the ground was always frozen, there was no 
water to contend with, although some fossil ice occurred 
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in thin seams in the coal. Under these conditions there 
was no chance for gas to form. We had to contend with 
the usual coal-dust danger, so we used only permissible 
explosives. 

The European war started in August, 1914. How did 
it affect operations? 

Operations became increasingly difficult. Almost all 
nations from which we drew supplies and men placed ex- 
port restrictions on goods and made many of our em- 
ployes subject to military call. Explosives were particu- 
larly difficult to get. Ships were scarce and their operation 
was hazardous. However, we continued to operate and 
ship coal the first two war years, during which time the 
Czar of Russia became anxious to purchase our mines to 
supply coal for his Murmansk railway, which was oper- 
ated with wood-fired locomotives. The Norwegians also 
wanted to acquire the mines, because no coal is produced 
in Norway, and their entire merchant marine, then the 
third largest in the world, was dependent on foreign coal 
for bunker fuel. Incidentally, my good friend Hjalmar 
Lundbohm, general manager of the important Kiruna 
iron mines in Swedish Lapland, was particularly partial 
to our Spitsbergen coal. I went to considerable trouble 
and risk to keep his power plants supplied for the first 
two war years, delivering the coal to Narvik, in Norway, 
whence it went by rail to Kiruna. 

What happened to the Russian move to acquire those 
coal mines? 

The Russians acquired an option to purchase our prop- 
erties, for which they paid a considerable sum; the deal 
was to have been closed in St. Petersburg, now Petrograd, 
the first of July, 1915. After a conference with my prin- 
cipals in Boston, I sailed from New York, apparently in 
plenty of time to get there, but an unforeseen accident 
delayed me for some weeks. 

What was the accident which caused the delay? 

I was unfortunate enough to board the “Lusitania”; it 
was torpedoed off the Irish coast on May 7, 1915, and I 
sustained injuries that kept me in London hospitals for 
more than a month. Water travel across the Gulf of 
Bothnia was closed by that time, so I went by rail over 
the Tornea-Haparanda route, with many delays for Rus- 
sian inspection. I arrived in St. Petersburg three days 
late. However, this made no practical difference because, 
late in June, the Czar found St. Petersburg unsafe and 
left to join his troops on the eastern front, where the 
Grand Duke Michael was in command, so that by July 1 
there was no one in St. Petersburg with money or author- 
ity sufficient to close a deal of this magnitude. 

What did you do when you found that none of the 
high officials were to be found in St. Petersburg? 

I retraced my steps to Christiania, which is now Oslo, 
to confer with the Prime Minister of Norway and mem- 
bers of his cabinet. I was invited to attend a meeting of 
Norwegian officials, bankers, and industrialists, and there 
started negotiations which ultimately resulted in the Nor- 
wegians’ purchase of the mines. This deal was prac- 
tically completed by April 1, 1916, and the American 
interests were taken over by the Norwegians. 

What did you do then? 

I was engaged by a British-Belgian banking house to 
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Two Past Presidents of the AIME, Scott Turner and Herbert 
Hoover, with a Bureau of Mines safety trophy, in 1926. 


represent them on the west coast of South America, so 
I sailed for Callao, Peru, on April 8, 1916. I spent the 
next two years in Peru, Bolivia, and Chile, inspecting the 
ventures in which my principals had interests, and ex- 
amining and collecting data on many mining ventures, 
the acquisition of which was being considered by them. 
The work entailed a pretty comprehensive study of the 
mining situation in those countries at that time. I wrote 
reports regarding 67 properties in Peru, 45 in Bolivia, 
and 28 in Chile. 

Next, I joined the U. S. Naval Reserve force, in which 
I was commissioned a Lieutenant (s.g.), served until the 
end of the war, and went on inactive reserve duty the 
end of January 1919. The next day I reported to Toronto, 
where I became technical head of the Mining Corpora- 
tion of Canada Ltd. and its subsidiaries, which were con- 
trolled by the same financial group for which I had worked 
in South America. 

Tell me about your work with the Mining Corporation. 

I was with the Corporation exactly seven years. In 
addition to operating productive silver mines in the On- 
tario camps of Cobalt, Casey, and South Lorraine, and 
other mines in Ontario, Manitoba, and various parts of 
Canada, the company had mining interests in many parts 
of the world. We had field parties in China, Russia, 
Mexico, and Central and South America. We were de- 
veloping a gold mine in Yenesei Valley in eastern Russia, 
and held various properties under option. So it was a 
busy time. The largest new mine owned by the Mining 
Corp. during that time was the Flin Flon, now operated 
by the Hudson Bay Mining and Smelting Corp. The Min- 
ing Corp. undertook to explore it jointly with others in 
1920, and took it over completely in 1921;-the work was 
under my direction until I negotiated its option and ulti- 
mate sale to New York interests at the end of 1925. Al- 
though the Flin Flon was the biggest mine we developed, 
some of the smaller new properties, such as the silver 
group in South Lorraine, Ontario, and others in Mani- 
toba and British Columbia, were equally interesting. 

In those days an active Canadian mining company must 
have considered many properties. During the seven years 
you were there, how many properties were offered for 
sale to the Corporation? 
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I still have a list of the to us 
from 1919 to 1925. They totaled 255 in 1919 and the 
other years averaged about the same. Over those active 
years, about one new property per office day had to be 
considered by a progressive mining company widely 
known to be looking for new mining ventures. 

Why did you leave the Mining Corp.? 

Because Mr. Hoover,. then Secretary of Commerce, 
took over the U. S. Bureau of Mines for the Depart- 
ment of the Interior. I was asked-to go to Washington 
and serve as its director, which I was happy to do, al- 
though it involved a large financial sacrifice. I had lived 
for seventeen years in foreign countries, and I welcomed 
the opportunity to do interesting and useful work in my 
own country, under congenial leadership. I continued as 
director for almost nine years; my resignation was ac- 
cepted early in August 1934. 

What was your work on this job? 

It would take a long time to answer that question, as 
the Bureau was active in many fields. The expansion of 
health and safety work, including first-aid and mine- 
rescue training, was important; so were the silicosis 
studies, including the large clinic maintained at Picher, 
Okla. There were many emergency mine-rescue trips, 
including the spectacular run of one of our steel cars 
from Pennsylvania to northern Ontario to deal with a 
serious mine fire. Also significant was the work in the 
new technologic branch, in starting studies of geophysics 
as applied to mineral exploration; acquiring and putting 
into operation the large helium field near Amarillo, and 
the design and erection of the new helium-processing 
plant there; extensive drilling for potash in the South- 
west; oil-shale experiments in Colorado; and many metal- 
lurgical experiments. These are just a few high lights 
that occur to me at the moment. Our start of the mining 
division’s studies of mining methods and costs was, for 
me, at least, one of the Bureau’s most interesting activ- 
ities. Near Pittsburgh, we conducted experiments to de- 
termine the best way to ventilate the Holland vehicular 
tunnel between New York and New Jersey, studies to 
ascertain the cause and prevention of caisson disease 
commonly called “the bends,” and operated an experi- 
mental mine to improve explosives and prevent mine dis- 
asters. We made emergency studies in the use of tetra- 
ethyl lead, and of ethylene. I enjoyed reorganizing the 
statistical branch, and beginning the publication of the 
“Minerals Year Book.” Probably these few examples are 
all you need to illustrate what interesting fields of work 
occupy the attention of a high-grade technical bureau of 
this description. 

I believe it was while you were in Washington that 
you served as President of the AIME? 

Yes. I took office in February 1932 and served the 
customary one year, during which time I visited all the 
Local Sections of the Institute, a job which had not been 
completed by any of my predecessors. 

During recent years, what fields of activity have inter- 
ested you most? 

I have served as officer and director of various mining 
companies, as consultant to foreign governments, as arbi- 
trator in mining disputes, and as expert witness in litiga- 
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tion; have directed exploration in many countries; have 
functioned as a general consultant in mining; and have 
done some mining on my own account. I am still too 
fascinated by the mining game to quit entirely, although 
my own personal interests seem to require more and 
more of my time. 

Mr. Turner, you have made a successful career by mov- 
ing around and changing jobs frequently. Do you think 
this procedure would be the best way for a mining engi- 
neer graduate of today to advance himself? 

When you have interviewed a score or more of the 
older engineers, and have summarized (as I hope you 
will) the impressions you get from the complete series, I 
think you will have something to present to the young 
graduate which will help him decide what he wants to 
do, and how he can best go about doing it. Even then, 
each young fellow should remember that luck is a big 
factor in determining the trend of a man’s professional 
life. Opportunities appear from the most unexpected 
sources, and must be grasped quickly. Most men find 
that they have to go where circumstances compel, and 
not in the direction they have chosen. 

Things have changed greatly since I started my pro- 
fessional life. Fifty years ago jobs were scarcer and 
most young fellows had to take what they could get and 
be much obliged for the eating money. A certain amount 
of manual labor in mines, mills, and smelters should be 
a good thing for any young mining engineer, and many 
of us, whose finances were limited, had to begin that 
way in order to live. Nowadays, it seems easier to get a 
start, and the experience to be gained by work as miner 
or millman is lacking in the postgraduate education 
of many a young engineer. If he does not gain this sort 
of experience soon after leaving school, he is unlikely to 
get it later. Now he seems to be able to step from the 
campus directly into technical work. So he will never be 
a@ competent miner or millman, and perhaps he is satis- 
fied to have it that way. Anyhow, that is how it is now. 

All I can say is that the young graduate should grasp 
his opportunities as they appear, work earnestly and hard 
at the job in hand, be as loyal as possible to his superiors, 
always save part of his pay, and then take advantage of 
the breaks, to use a current slang expression. As to a 
long-range plan to go it on your own, it has been said 
that independence is one of the most expensive luxuries. 
Maybe, if you can get the chance, it is better to start at 
the bottom with some big company, and then devote your 
life to getting advancement within that one organization. 
It would not appeal to everyone, but many believe it is 
the best way. That is a matter of individual choice, or 
chance. Perhaps it is more fun to keep moving while you 
are young, take some chances, adventure frequently into 
the unknown, have a variety of experiences, and thus de- 
velop a wider professional horizon, even though to do so 
may be more risky, and may not pay out as well in money 
in the long run. I do not hold any brief for this method, 
and if I had to start again, facing conditions as they are 
today, I might be influenced by all this talk about se- 
curity, and not want to move about and take the risks 
we used to enjoy. 
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Sunnyhill’s Colmol advances the entire face in one operation by means of the rotary chipping heads shown at the right. 


Coal Mining 


Faces Transformation 


twe new machines, developed separately, perform same function— 
mine and load coal continuously 


By JOHN V. BEALL © MANAGING EDITOR 


During the last quarter of 1948, 
two new machines, which may revolu- 
tionize the coal mining industry, 
made their first public arpearance 
within two months of each other. Both 
are designed to mine and load coal 
continuously. On Oct. 27, the “Col- 
mol,” invented by C. H. Snyder and 
A. E. Lamm, president and executive 
vice-president, respectively, of the 
Sunnyhill Coal Co., was demonstrated 
at the No. 8 mine of that Company 
at New Lexington, Ohio. The “Joy 
Continuous Miner,” invented by H. F. 
Silver, president of the Silver Engi- 
neering Works, Denver, and devel- 
oped and manufactured by the Joy 
Manufacturing Co., was demonstrated 
at the Mathies mine, near Finleyville, 
Pa., in the Pittsburgh coal seam. 

Mechanization in underground coal 
mines has made rapid strides in the 
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past decade, but the development of 
a machine that could replace the 
cyclical operations of cutting, drill- 
ing, blasting, and loading by one 
continuous operation has long been 
the dream of coal operators. In Ger- 
many a coal plow has been developed, 
in Holland a scraper-bucket system, 
both designed to mine and load con- 
tinuously. Although these systems 
may not be adaptable to most Ameri- 
can coal beds because of physical 
property differences, the Europeans 
have been ahead of us in this line of 
progress. Early in 1948 a $250,000 
program was launched by Bituminous 
Coal Research to design a continuous 
coal mining machine. However, with 
the appearance of the Colmol and 
the Joy Continuous Miner the outlook 
is bright for more and cheaper coal. 
Even though it is claimed that these 


machines mine more coal with less 
man power, it is not expected that 
they will create unemployment since 
more mines will be opened up. Min- 
ing machines of this type should be 
an important factor in supplying 
cheap coal for the projected synthetic 
fuel industry. 


hew the Colmol works 


The Sunnyhill Colmol, which can 
best be described as a giant mole, 
advances the entire face in one opera- 
tion. The machine moves forward 
under its own tractive power, advanc- 
ing the face continuously and dis- 
charging a stream of coal onto 
conveyers or shuttle cars for trans- 
portation from the mine. 

A series of rotary chipping heads, 
each having widely-spaced and pro- 
gressively-receding teeth, chip the 
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coal in overlapping, annular concen- 
tric kerfs, causing coal to be freed 
from the pressure of the earth and 
to break out ahead of the teeth. These 
chipping heads also function as pad- 
dle conveyers which sweep the floor 
of the mine and co-operate with a 
floor-shearing blade to remove coal 
from the face and sweep it to a con- 
veyer which loads the coal and carries 
it to the rear of the machine where 
the coal is delivered to the transpor- 
tation system. The widely-spaced, ra- 
dially-disposed teeth on each of the 
chipping heads are not only progres- 
sively receding from the center of 
rotation but they are also connected 
by rearward-sweeping sharpened 
edges that remove coal from between 
the teeth if it has not been previously 
chipped free of the face ahead of the 
teeth. 

Hydraulic cylinders are employed 
to move the entire cutting head as- 
sembly up and down, to tilt it for- 
ward and backward, and to vary the 
distance between the top and bottom 
rows of the cutting heads. Each of 
these motions may be controlled sepa- 
rately by means of manually oper- 
ated control valves which enable the 
operator to position the cutting head 
of the machine accurately. Other 
hydraulic cylinders are provided to 
raise and lower the tail of the con- 
veyer to suit the position of the shut- 
tle buggy or conveyer. The Colmol is 
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a completely mobile unit, being driven 
on endless tracks which are designed 
to turn the machine on a radius ma- 
terially shorter than its length, there- 
by reducing the problem of maneu- 
verability in confined passages. 

All of the drives are hydraulic, the 
various pumps being driven by 230-v 
d-c motors as follows: two of 30 hp 
for the rotating heads and two of 
74% hp, one each for the conveyer and 
traction drives. The machine is 8 ft 
6 in. wide, 24 ft 9 in. over-all length, 
38 in. high, and weighs 26 tons. The 
size of cut made is 9 ft 6 in. wide, 48 
in. high, and an advance of 18 to 36 
ipm is claimed. The Colmol is ex- 
pected to produce 500 to 1000 tons 
per shift. To accomplish this, it -is 
proposed that one foreman, one ma- 
chine operator, and two timbermen 
will make up a machine crew. 

Production plans for the manufac- 
ture of Colmols are not yet formulated 
but it is expected that they will soon 
be made available to all mining com- 
panies in several models to cover 
seams of varying thickness. 


operation of Joy Miner 


The Joy Continuous Miner consists 
essentially of a ripper bar or head 
which tears the coal from the face, 
discharging it into an intermediate 
conveyer which loads into a centrally 
located hopper. From this point the 
coal is picked up by the rear con- 


Joy Continuous Miners are manufactured in low and high models to work in 40 to 60 in. and 54 to 9% in. coal. 


veyer which carries it back to the 
transportation means. Both conveyers 
and the ripper head are mounted on a 
main frame which carries the auxilia- 
ry equipment and is in turn mounted 
on caterpillars. The ripper bar and 
rear conveyer each swing through an 
arc of 45 degrees from center pro- 
viding flexibility in operation. The 
machine is propelled by two cater- 
pillars. 

With the ripper bar in retracted 
position, the machine is advanced on 
its caterpillars until the ripper bar 
touches the coal face in the center 
of the working place. The ripper is 
then swung to the right and posi- 
tioned in accordance with the width 
to be mined. The ripper bar is then 
lowered to the floor and hydraulically 
advanced, horizontally, 18 in. into the 
coal. This advance into the base of 
the coal seam is known as sumping. 
At this point hydraulic pressure is 
applied upward, forcing the ripper 
bar through the coal to the top of the 
seam, after which it is retracted and 
lowered. While the ripper bar is low- 
ered, it is also swung 30 in. to the 
left about the main turntable and 
readied for the sumping phase of the 
next stroke. The strokes are repeated 
until the desired width of mined area 
has been reached, at which time the 
ripper bar is returned to the center 
of the place and the machine is ad- 
vanced 18 in. straight forward on its 
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Two tons per minute is the design capacity of the miner which utilizes a ripper bar 


caterpillars. The cycle of strokes is 
then repeated. 

The major operating units are elec- 
trically driven. Direct 744-hp motor 
drives are applied to each caterpillar 
and to the 15-gpm hydraulic pump. 
Two 5-hp motors drive the rear con- 
veyer and two 65-hp motors drive 
the chains on the ripper bar. A drive 
is taken from one of the ripper-bar 
motors to power the intermediate con- 
veyer. Power from the hydraulic sys- 
tem is used to position the ripper bar 
and move it through the various por- 
tions of its cycle. Hydraulic power is 
also provided to lift the cleanup 
shovel, to lift the rear conveyer, and 
to elevate the timbering jacks. 

The ripper bar is 30 in. wide. It 
may be lowered to operate 5% in. be- 
low a level mine floor and raised 66 
in. (100 in. for the high model) above 
a level floor. It is equipped with six 
chains, each containing twenty re- 
placeable bits. Each chain is driven 
by a separate sprocket on a main driv- 
ing shaft which is attached at each 
end to a gear reducer that advances 
with the ripper head. The ripper bar 
is carried on a large turntable and 
advances in rugged slides incorporated 
in the turntable casting. Two hy- 
draulic jacks are used to swing the 
turntable; two are used to advance 
the ripper bar; and two are used to 
elevate the bar. 


All main power circuits are con- 
trolled by magnetic contactors. The 
control circuits are actuated by sealed 
mercury timing tubes which are op- 
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erated by the magnetic flux of the 
main contactors. Main electrical con- 
trols are conveniently grouped along- 
side the hydraulic controls. 

Two double-acting hydraulic roof 
jacks are located ahead of the oper- 
ator. They may be used either di- 
rectly to support the roof or to hold 
a crossbar timber against the roof 
while posts or jacks are set up under 
the timber ends. 

The over-all height is 34 in. for the 
low-model and 48 in. for the high- 
model machine. The length of the 
machine is 25 ft 6 in. and its width 7 
ft 6 in. It can drive a place with width 
ranging from 10 to 17 ft. The low 
model operates well in seams from 
40 to 60 in. thick, whereas the high 
model operates in 54 to 96-in. seams. 

The Joy Continuous Miner is de- 
signed to mine two tons of coal per 
minute. However, the actual speed 
with which coal can be mined varies 
with the characteristics of each seam 
and of every mine in that seam. It 
also varies with the efficiency of the 
transportation system in hauling the 
coal away. It is said that the Miner 
has already proved successful in the 
Colorado Laramie lignite seam, the 
Pittsburgh seam, the Freeport seams, 
and the Illinois No. 6 seam. In the 
Colorado lignite seam, the Continuous 
Miner is said to have virtually elimi- 
nated the need for timbering. It is 
now being manufactured on a regular 
production basis at one of the Joy 
plants in Franklin, Pa. 

Improved safety and reduced min- 









ing cost are expected from both of 
these machines. The elimination of 
bjasting is itself a great contribution 
to safety, since the roof is undisturbed 
by the constant shocks of powder ex- 
plosions typical of conventional min- 
ing. Further blasting often produces 
hairline fractures in the ccal seam as 
far as 50 ft from the blast zone and 
starts subsidence of the overburden 
with the attendant dangers from falls 
of rock overlying the coal seam as 
mining proceeds. Owing to the fact 
that mining is accomplished in one 
operation there is a reduction in the 
time and area exposed, thus making it 
possible to do less timbering and 
permitting better supervision and ven- 
tilation. Undoubtedly many innova- 
tions in mining systems will result and 
recovery should be more complete and 
easier. 





MBD Business Meeting 


By order of the Executive Commit- 
tee, a business meeting of the Min- 
erals Beneficiation Divisicn is called 
for Sunday, Feb. 13, at 2 p.m. It will 
take place in the Empire Room of the 
Fairmont Hotel, San Francisco. All 
afhliates of the Division are invited to 
attend. 


New Low-Temperature 
Carbonization Pilot Plant 


A continuous coal-gasification pilot 
plant, the first of its kind, is currently 
transforming mediocre coal and char 
into high-quality gas and tar, at Li- 
brary, Pa. The metamorphosis is ac- 
complished through an economically 
competitive process of low-tempera- 
ture carbonization that extracts large 
amounts of volatile materials from the 
coal, before it is burned for its heat 
values in the usual way. Ordinarily, 
those volatile fractions of the coal are 
burned to worthless ash or vapor. The 
synthetic gas produced at the pilot 
plant can be used as is or be en- 
riched to make high-grade fuels; and 
the tar drawn off can be processed 
further to make liquid fuels and basic 
chemicals. The pilot piant itself is a 
product of co-operation between the 
Pittsburgh Consolidation Coal Co. and 
the Standard Oil Development Co. 
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Mineral Economics Division Established— 
Board Sets Preliminary Budget for 1949 


At its meeting on Dec. 15, Presi- 
dent Wrather presiding, the AIME 
Board of Directors recognized the 
newly organized Mineral Economics 
Division, established the preliminary 
budget for 1949 in new form, and 
decided to discontinue the Junior 
Foreign Affiliate grade of membership 
at the end of 1949 provided the 
necessary change in the bylaws is 
effected. 

Richard J. Lund presented the pe- 
tition for the establishment of the 
Mineral Economics Division. The 
President of the AIME is to appoint 
the initial officers, consisting of a 
Chairman, three Vice-Chairmen, and 
a Secretary-Treasurer. Ten commit- 
tees are specified in the bylaws, as 
follows: National Security, Conserva- 
tion, Tariffs and Subsidies, Taxation 
and Finance, Foreign Mineral Policy, 
Statistics, Transportation, Marketing, 
Mineral Use and Substitution, and 
Management and Public Relations. 
The purpose of the Division “shall be 
to stimulate interest and promote 
progress in broad economic and po- 
litical aspects concerned with the 
search for, finding, developing, pro- 
ducing, transporting, refining, mar- 
keting, and use of metals and min- 
erals of all kinds, including mineral 
fuels; to hold meetings for social in- 
tercourse and the reading and dis- 
cussion of papers on mineral eco- 
nomics; to encourage and assist in 
arranging for the inclusion of meri- 
torious papers and discussions on 
mineral economics on programs of 
Regional, Divisional, and Annual 
Meetings of the Institute; and to ar- 
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range for the preparation of suitable 
economic and political papers dealing 
with minerals, having broad coverage 
of the industry—domestic and world- 
wide—for publication and distribu- 
tion by the Institute.” No conflict was 
seen by the Board im the professed 
aims of the Division with the Insti- 
tute’s policy on controversial matters 
as adopted by the Board at its Feb. 
21, 1933, meeting, and printed in the 
current Directory on page 85. It was 
suggested that the papers of this Di- 
vision might be published in Section 
2—the All-Institute Section—of the 
monthly journals unless they covered 
only the specific field of one of the 
Branches. 

The preliminary budget for 1949 as 
presented to the Board by Mr. Dav- 
eler, chairman of the Finance Com- 
mittee, was, for the first time, ar- 
ranged according to Branches, in line 
with suggestions made by the Petro- 
leum Division that such an allocation 
be made so that it would be evident 
which fields of Institute activity were 
showing a profit, if any, and which 
a loss. The proper ratio of member- 
ship between the three Branches can- 
not yet be fixed, as many members 
have not yet indicated their primary 
choice of a monthly journal for the 
coming year, but the Mining Branch 
was estimated to have 52 per cent 
of the membership, and the Metals 
and Petroleum Branches each 24 per 
cent. These ratios will be changed, 
when more returns are in, for the 
final budget to be adopted later. This 
preliminary budget showed, for the 
Petroleum Branch, income of $90,476 


© JOURNAL OF METALS 
© JOURNAL OF PETROLEUM TECHNOLOGY 


and expenses of $118,018; for the 
Metals Branch, income of $78,330 
and expenses of $112,403; and for 
the Mining Branch, income of $220,- 
443 and expenses of $194,771. The 
over-all income budgeted for the year 
is $369,250, and expenditures, $425,- 
192, or a prospective deficit of some 
$56,000. Two new staff members were 
provided for in the budget—an as- 
sistant editor for the petroleum jour- 
nal, and another man to serve the 
Mining Branch as editor or field sec- 
retary or both. 

An interim auxiliary publications 
committee of the Extractive Metal- 
lurgy Division was approved as fol- 
lows: Carleton C. Long, chairman, 
Hugh M. Shepard and John D. Sulli- 
van. Also the following auxiliary pub- 
lications committee for the Petroleum 
Division was approved: Gordon H. 
Fisher, chairman; Owen F. Thornton, 
vice-chairman; J. Daviss Collett, K. C. 
Howard, Paschal Martin, and J. A. 
Slicker. 

Appointments of AIME representa- 
tives on various committees and or- 
ganizations were made as follows: 
Council of the American Association 
for the Advancement of Science, C. H. 
Mathewson and Donald H. McLaugh- 
lin; Seeley W. Mudd Memorial Fund, 
Wilber Judson; Engineering Societies 
Monographs, Reed W. Hyde; Engi- 
neering Index, Landon F. Strobel; 
Mining Standardization, ASA, Ben- 
jamin F. Tillson and Robert H. Mor- 
ris; Pressure Piping, ASA, R. E. 
Crockett and Clarence M. Haight; 
American Year Book Corp., Bradley 
Stoughton. 

Michael Tenenbaum was reported 
as having been selected to receive the 
Robert W. Raymond Memorial Award 
at the Annual Meeting. 
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Mining’s Biggest Year 

Mineral production in the United 
States reached an all-time peak again 
in 1948, according to data released at 
the end of the year by the Bureau of 
Mines. The tonnage of mineral fuels 
produced increased 4.8 per cent over 
1947, other nonmetallic minerals 4.7 
per cent, and metals 2.9 per cent, Ex- 
pressed in value of output the figures 
were even more: striking, of course, 
because of inflation, the total value 
of the mineral output being . 15.6 bil- 
lion dollars compared with 12.4 bil- 
lion in 1947, an increase of 26 per 
cent. 

The iron and steel industry oper- 
ated at near-peak levels during most 
of the year and registered a 344 per 
cent gain in output, at 88,000,000 tons 
of ingots and castings, but still this 
was only the third best year in the 
history of the steel industry. Strikes 
held back copper, lead, and zine pro- 
duction so that output for the year 
was below that of 1947 by 1, 6, and 
4 per cent respectively. Aluminum 
production achieved a new peacetime 
high but was a third below 1944. 
Gold output fell off 5 to 10 per cent 
because of higher costs and a fixed 
price for the product but the 90%- 
cent price of silver for the full year 
raised output of that metal by 5 per 
cent. Mercury production dropped 
sharply—to 13,950 flasks—because of 
imports at low prices, and at the end 
of the year only two companies were 
still operating. 

Crude oil production gained 8 per 
cent, exceeding 2,000,000,000 barrels 
for the first time, at an average price 
of $2.59 per barrel. Ten per cent more 
natural gas was marketed. Bituminous 
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coal and lignite output, at 596,000,000 
tons, was down 5 per cent from the 
1947 record because of a strike in 
March and April and reduced de- 
mand in the latter half of the year. 
Soft coal averaged $4.87 a ton at the 
mine. Anthracite, 57,000,000 tons, was 
about the same as in 1947, worth 
about $8 a ton. 

Among the nonmetallics, all-time 
record shipments were made of sul- 
phur, lime, salt, phosphate rock, pot- 
ash, cement, gypsum, stone, kaolin, 
barite, talc, boron minerals, and ver- 
miculite. 

Many nonferrous metal mines, 
though enjoying high prices for their 
product, were prevented from setting 
new records in production during 
1948, owing to strikes and a con- 
tinued shortage of underground labor, 
but the Lake Superior iron mines, 
highly mechanized, were more for- 
tunate. Vessel shipments down the 
Great Lakes totaled 82,937,291 long 
tons of ore (moisture included). This 
is a record for peacetime, and not 
greatly below the all-time high of 
92,076,781 long tons reached in 1942. 
If high-grade iron ore reserves of the 
Lake Superior region are rapidly 
nearing exhaustion, that fact appar- 
ently has not yet acted as a brake 
on output. 


Our Growing Institute 


Along with its monthly bills, the 
telephone company sends little pam- 
phlets concerning its service, and we 
are tempted to paraphrase the latest 
of these we have received, making it 
apply to the service the Institute 
gives: 

There are lots of “hidden values” 


. + @s followed by EDWARD H. ROBIE 


in your AIME service that can’t be 
measured entirely in dollars and 
cents. There’s the prestige of being 
a recognized member of your pro- 
fessional fraternity, the privilege of 
attending its meetings, of writing 
papers for its publications, or work- 
ing with others on its committees. 
All these hidden values grow every 
time a new member is added to the 
roster. For it’s pretty obvious that 
the more people that you can thus 
associate with, and who can associate 
with you, the more your membership 
is ‘worth. So you'll be interested to 
know that, in the last fourteen years, 
more than 8000: members, net, have 
been added to the rolls, an increase 
of 118 per cent, 


A New Commercial Metal? 


Most of the metals commonly used 
were known and used hundreds, and 
some thousands, of years ago; a few, 
like aluminum, magnesium, and 
nickel, have achieved commercial im- 
portance only in the last 50 or 75 
years. Is titanium destined to be the 
latest addition to the list of new and 
important metals? 

The question is suggested by the 
expected early development of an im- 
mense body of titanium ore in Mue- 
bec, and of the good possibility that 
other deposits may be found, for the 
metal is supposed to be the seventh 
most common one in the earth’s crust. 
Since the recent development of an- 
other large ore body in the Adiron- 
dack Mountains of New York State, 
titanium has been chiefly used in the 
oxide form as a white pigment, usu- 
ally combined with zinc and lead in 
paint. It has also been on the market 
as ferrotitanium, but its use as a pure 
metal has been rare. The first such 
application that we can remember was 
as a filament in incandescent lamp 
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bulbs, a few such lamps being used 
about the time the carbon filaments 
were going out and the tungsten lamps 
coming into use. 

The du Pont Company now has a 
pilot plant in operation with a capac- 
ity of 500 lb of titanium metal per 
day. The price is said to be $5 per 
pound, which would be excessive if 
the metal were made according to 
well-known production processes, but 
it is entirely within the realm of pos- 
sibility that this figure could be 
shaded considerably if a new or im- 
proved process were developed, and 
commercial production on a large 
scale were carried on. Aluminum once 
sold for some such fancy price. 
Strength and corrosion resistance of 
titanium are comparable with stainless 
steel, under some conditions, at half 
the weight. It is less than twice as 
heavy as aluminum, but is about forty 
per cent stronger. It has a high melt- 
ing point, and may find use in jet 
power plants and in the development 
of atomic power. A whole new family 
of titanium alloys is predicted. 


News from Europe 


Excerpts from a letter dated Nov. 
16 from a friend who recently at- 
tended the Geological Congress in 
England, and has since traveled 
across the Continent to Italy: 

Since arriving in Italy six weeks 
ago we have moved several times 
and I assure you that house-hunting 
in the smaller towns of this country 
is a bit of a problem though we've 
found fairly comfortable accommoda- 
tions so far. We've been amazed at 
the recovery Italy has made. Fac- 
tories are working and the railroads 
and highways carry a constant stream 
of freight. Out in the country the 
fields are teeming with people and 
everyone looks well. Some of the 
larger cities are a bit rugged, and 
there one sees some underfed and 
poorly clothed people. Food is plen- 
tiful and good although the Conti- 
nental breakfast of coffee and a piece 
of bread makes us dream about hot 
cakes, bacon and eggs, etc. The high- 
ways are remarkably good, and a net- 
work of excellent secondary roads 
spreads out from the main trunk lines. 
However, don’t take too much stock 
in all you hear about “sunny Italy.” 
We're about to freeze to death most 
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of the time, especially when we sit 
in an unheated room and look 
towards the snow-capped Apennines. 
All in all, Italy has been a pleasant 
surprise, but we'll be plenty ready to 
start home. 

After the Geological Congress in 
London we took the two weeks’ ex- 
cursion te the Scottish Highlands. 
Up there we tried to keep up with Sir 
Edward Bailey, 67 years old, a rugged 
Scotch geologist who has spent his 
life in the Highlands and thinks noth- 
ing of taking a dip every frosty morn- 
ing in the nearest loch. We managed 
to stay alive by huddling in wool 
shirts and raincoats. Stern, rocky 
mountains wreathed in almost per- 
petual mist, and pounded by howling 
gales with stinging rain thrown in 
your face while you climb 3000 ft to 
see some of the world’s most complex 
geology—that’s our impression of 
Scotland. And through all this stalked 
Sir Edward Bailey, bald head stream- 
ing with raindrops just about freez- 
ing, and clad only in shorts and a 
coat. It made me realize what fifteen 
years in the tropics does to your 
blood. 

From England we crossed over to 
France, but only passed through. Had 
two weeks in Switzerland—our fa- 
vorite of them all in every respect— 
food, people, and geology. From 
Zurich we drove through the Gothard 
Pass and so to Italy. 


Let’s Be Fair 


That excellent weekly covering the 
Canadian mining industry, The North- 
ern Miner, publishes the following 
editorial, based on ours in the Decem- 
ber M&M: 

Publications Should Stand 
On Own Feet 

“Admission that the publication of 
Miz.ing and Metallurgy has cost the 
AIME an average loss of $7,100 a 
year from 1920 to 1947 is made in an- 
nouncing a reshuffle of the American 
institute’s publications. The an- 
nouncement confesses that the maga- 
zine when it sought greater advertis- 
ing support met with opposition from 
the Engineering and Mining Journal. 
Now it is on the friendliest of terms 
with others papers in the mineral field, 
so it says, and adds that magazine pub- 
lishing by professional societies has 
become ‘generally accepted.’ 


The writer of the above makes no 
mention of the fact, as plainly stated 
in the editorial on which he comments, 
that the average annual “loss” of 
$7,100 on M&M was incurred without 
any credit for subscription fees from 
members. If something like one dol- 
lar per year were allowed for a sub- 
scription fee, the magazine would 
have about broken even, and at the 
$1.50 rate nominally allowed for mem- 
bers’ subscription fee to M&M through 
most of its history, a substantial profit 
would have been made. We wonder 
if The Northern Miner and other pub- 
lications in the mining field would not 
also show a “loss” if they received no 
income from subscriptions. 

Also, the implication is made in 
the above editorial comment that the 
publications of the AIME are not in- 
trinsically useful and do not assist the 
growth of the industry they serve; 
that only “commercial” journals “en- 
large the field of employment and ad- 
vancement of professional men.” We 
simply do not think this is so. We 
believe both professional society and 
privately published papers and maga- 
zines promote the advancement and 
the good of the professional men and 
the companies engaged in the indus- 
tries they serve. One difference is 
that in the case of the professional 
societies no outside stockholders get 
any part of the profits that may be 
derived from such service. Certainly 
a part of the increased profit that 
private publications would make if 
they had no competition from society 
publications would go to their stock- 
holders, whereas all the income re- 
ceived by the publications of the pro- 
fessional societies is a credit against 
their cost of operation, either acting 
as a brake on increases of dues, or 
making it possible for the members to 


get more for their money. 
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With but two geographical hops and one professional 
stint, Richard J. Ennis landed in the Porcupine district 
of Ontario. And although he remained stationary afte: 
this seven-league-boot sprint of 38 years ago, he managed 
to build up an éclat that has spread his name round the 
world. This feat of repose was accomplished at his 
Schumacher retreat by doing the work of the vice-presi- 
dent and general manager of McIntyre Porcupine Mines, 
Ltd.; of a councillor, vice-president, and president, suc- 
cessively, of the Canadian Institute of Mining and Metal- 
lurgy; and of a leader in the research that led to a 
preventive of silicosis. 

It all started in Sheffield, Ill., where he was born in 
1881. The next stop was the Smuggler Mining Co. of 
Aspen, Colo., to spend six years learning, at first hand, 
the art of the miner and millman. Then, a lord in the 
industry of those days who was duly impressed by Mr. 
Ennis’s show of competence and enthusiasm invited the 
self-made man to design, erect, and operate a ten-stamp 
mill for a prospect in the Porcupine wilderness. With his 
acceptance, in 1911, came the development of what today 
is recognized as McIntyre Porcupine Mines, Ltd. 

The story that fills the intervening years is marked by 
Mr. Ennis’s own personality. Under his leadership the 
company sank twelve shafts—one to a depth of 7025 ft; 
built a 2450-ton flotation and cyanidation plant; and 
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established McIntyre Research, Ltd., through which 
aluminum therapy was developed as a silicosis preven- 
tive. 

A more precise appraisal of Mr. Ennis would be that 
offered by an old colleague: 

“Starting out on his own in early life, he has, through 
constant study and successful experience, acquired an 
extraordinary knowledge of all things pertaining to the 
mining industry. He can hold forth with authority on 
what are the essential characteristics of a good mine 
hoist, the proper way to plan a stope or float gold, and, 
in the same tempo, switch into a description of a human 
lung—how fine silica particles attack it and how alumi- 
num dust prevents the formation of silicic acid, and thus, 
with the elimination of dust so far as is possible and the 
use of the aluminum powder, how silicosis may be con- 
trolled and probably eliminated. 

“In character, he is the happy, buoyant, friendly type 
of man—the perfect host. He is the typical leader, with 
great vision and the courage and energy to evolve new 
methods and then follow them through to a successful 
conclusion. I would say he is an out-and-out Irishman 
with almost all the characteristics peculiar to one of that 
race, and which include, in addition to those above 
described, the qualities of modesty and warm sympathy 
for those in trouble or distress.”—H.K. 
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Malcolm Pirnie Receives 
Hoover Medal 

Malcolm Pirnie, consulting engi- 
neer and head of the firm of Malcolm 
Pirnie Engimeers, New York, has been 
named 1948 winner of the Hoover 
Medal, jointly awarded by four na- 
tional engineering societies, Scott 
Turner, chairman. of the Hoover 
Medal Board of Award, has an- 
nounced. The award, one of the out- 
standing honors of the engineering 
profession, is in special recognition 
of Mr. Pirnie’s leadership in the 
formulation of a program, sponsored 
by the Engineers Joint Council, for 
the postwar industrial control of Ger- 
many and Japan. 

The medal was conferred at the 
Hotel Commodore, New York, on Jan. 
19, the opening day of the 96th an- 
nual meeting of the American Society 
of Civil Engineers, of which Mr. 
Pirnie is a past president. The cita- 
tion read: Malcolm Pirnie, engineer, 
leader of engineers and servant of his 
fellow man, whose ideals and accom- 
plishments in -public-life beyond the 
call of his profession have benefited 
men in his own and other countries 
of the world, is awarded by his fellow 
engineers the Hoover Medal for 1948. 

The program for the industrial dis- 
armament of the aggressor nations, 
in which Mr. Pirnie played a lead- 
ing part, was a voluntary contribu- 
tion of the engineering profession 
toward world peace. It was carried 
on by the EJC through its National 
Engineers Committee, with Mr. Pirnie 
as chairman. Five national engineer- 
ing societies are represented on this 
council. 

The program for Germany got 
under way in 1944. It stated one 
clear objective: “an effective indus- 
trial means to keep Germany from 
starting another war.” Removal of 
the plant and source materials essen- 
tial to war was advocated but “with 
the least disturbance to the normal 
economy of western Europe.” The 
program opposed “any plan which 
would make postwar Germany a drag 
on the economy of all Europe, if not 
of the world, and a breeder of future 
wars.” 

Later a similar report was pre- 
pared on the industrial disarmament 
of Japan. These reports, with their 
factual and scientific approach to the 
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A telegram has just reached us be- 
fore we go to press from C. B. Car- 
penter, chairman of the Student Prize 
Paper Contest Committee, announcing 
the winners of the 1949 contest. Win- 


Meeting in San Francisco. 


First Pan-AmericanEngineer- 
ing Congress Planned 

In an effort to establish closer rela- 
tions between engineers in the Amer- 
icas for their mutual benefit, the 
South American Union of Engineer- 
ing Associations has decided to hold, 
in co-operation with engineering asso- 


gress, from July 15 to 24, 1949, in 
Rio de Janeiro. Members of the 
AIME are cordially invited to par- 
ticipate by presentation of papers and 
attendance. 

Of particular interest to members 
of the AIME will be sessions on fuel, 
metallurgy. Papers must be sub- 
mitted by April 30. Copies of the 
agenda may be obtained from the 
Engineers Joint Council, 29 West 
39th St., New York 18. 
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11-14 Metioeal Assn. of 
Engineers, 5th Annual Conference 
and Exhibition, Netherland-Plaza, 


Cincinnati. 
18-20 Midwest Power 
Sherman 


Open Hearth erence, and 

ts Furnace, Oven and 
Raw Materials 

24-28 Society, 


OCTOBER 

17-19 Institute of Metals Division, 
AIME, fall meeting, Cleveland. 

DECEMBER 

8-10 Seventh Annual Conference, 
Iron and Steel AIME, 


Hotel William Penn, 
FEBRUARY 1950 


- Annual , AIME, Statler 
" i — Se New York 
City. 
APRIL 1950 
10-12 Open Hearth Conference, and 
Blast Furnace, 
Raw Materizels Conference, Neth- 














What Went on at Recent Local Section Meetings 











PRESIDING | ATTEND- | SPEAKER, AFFILIATION, 
SECTION DATE | PLACE | OFFICER ANCE AND SUBJECT 
Arizona........... Oct. 20 | Piomeer Hotel, Tucson... .. .|...++-00--eeeeecees: 23 ¥ See, President, AIME. Institute 
Bleck Hills. ....... Dec. 9 en ie Op RI Re LOR ee PPEY Tae eee Business meeting. 
Mines, Rapid City 
Boston............ Dec. 6 Metals Processine George P. Swift 55 Howard F. Taylor, associate professor of 
Laboratory, MIT engineering, MIT. Renaissance 
of the foundry. 
Carlsbad Potash Dec. 14 | Riverside Country Club .| R. H. Allport...... 120 Social meeting. 
Colorado.......... Dec. 17 | University Denver M. I. Signer. ....... 57 Steve Arrick, Le Panto Consolidated Copper Co. 
saaranes Present conditions in the Philippines. 
Columbia. . .| Oct. 1 ORE, orace an oi . W. Melrose....... 15 Field trip to Trentwood aluminum rolling mill, 
3 Permanente Metals Corp. 
Columbia. . . Nov. S$ -| Gpobome...............000: Harold Culver... ... 20 Opn “Ae Gon Gaeta” Schetens Cyenania 
BAe on vcs cia Dec. 7 Petroleum Club, New Orleans; J. C. Posgate........ 50 L. V. McConnell, Lane Wells Co. Engineering 
of well depth measurements. 
Detroit. .......... BD rere ree C.L. Raynor....... 100 F. N. Rhines. gehen of mae. 
= Carnegie Tn nw ag wna echnology. Sintering 
metal powders 
El Paso Metals..... Dec. 8 ee ei ee sacha 9 ca anesegee abe L. Boog yp hany E. Ayers, and M. E. Alarcon 
os: El Paso district. U. S. Navy in World 
War 
El Paso Metals..... Dec. 17 | Biltmore Hotel, El Paso... . .|.....-++++-0-eeeee- 70 Social meeting with Woman's Auxiliary. 
Lehigh Valley...... Dec. 6 Bethlehem. ........ 2.0000. M. L. Fuller........ 125 W. E. Wrather, President, AIME. Recent trip 
to the Near East. 
Mid-Continent BR PE MODS Sock 5 coco coewdeccnce John P. Hammond... 117 P. P. Scott, Jr., Stanolind Oil and Gas Co. 
Factors to be considered i Proper 
of cast 
Montana.......... Dec. 8 Finlen Hotel, Butte... .| H. G. Satterthwaite.. 92 Business meeting. 
North Pacific. . .... Dec. 16 | R Ns 5 accca se nns cides 60 E. N. Patty, t, Alluvial Gold, Inc 
APU SE ey Tan, Seattie aE ope aid to lode discovery 
Tri-State.......... Dec. 1 Tri-State Zinc and Lead Ore | O. W. Bilharz....... 6 Business meeting. 
Producers Assn., Picher 
Tri-State.......... Dec. 8 cbc Us aie 6b 26 6 O. W. Bitharz....... 55 Jack Pulliam, Allis-Chalmers Mfg. Co. Atomic 
bomb test at Bikini. 
Wyoming.......... Dec. 11 | Park Hotel, Rock Springs...| H. C. Livingston. ... 20 M. M. Fidlar, chief Mountain Fuel 
Supply Co. Church Buttes gas field. 




















New Local Section Officers 
ALASKA SECTION... 

Ted C. Mathews, Chairman; Pat- 
rick H. O'Neill, Vice-Chairman; 
Ralph B. Norris, Secretary-Treasurer ; 
Leonard M. Berlin, Vice-Chairman for 
Juneau; Harold Strandberg, Vice- 
Chairman for Anchorage; Frank E. 
Love, Vice-Chairman for Nome. 


BLACK HILLS SECTION... 

Fremont Clarke, Chairman; Paul 
Gries, First Vice-Chairman; J. O. 
Harder, Second Vice-Chairman; A. 
L. Slaughter, Secretary-Treasurer; 
Renaldo Gallo, A. B. Needham, and 
Albro Ayres, Executive Committee. 
CARLSBAD POTASH SECTION... 

J. P. Smith, Chairman; G. E. At- 
wood, First Vice-Chairman; E. W. 
Douglass, Second Vice-Chairman; 
John Nutt, Secretary-Treasurer. 
COLORADO SECTION... 

M. L. Signer, Chairman; J. W. Van- 
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derwilt, Vice-Chairman; J. Paul Har- 
rison, Secretary-Treasurer; E. D. 
Dickerman, C. E. Dobbin, M. H. Rob- 
ineau, E. J. Eisenach (Climax Sub- 
section), and H. S. Worcester (San 
Juan Subsection), Directors. 


DELTA SECTION... 

E. N. Dunlap, Chairman; H. M. 
Krause, Jr., and C. R. Blomberg, 
Vice-Chairmen; Fred E. Simmons, 
Secretary-Treasurer; Paul Ratliff, 
Junior Secretary; B. C. Craft and 
H. C. Petersen, Directors. 


LEHIGH VALLEY SECTION... 

F. E. VanVoris, Chairman; R. T. 
Gallagher, B. J. Larpenteur, and 
Robert B. Hoy, Vice-Chairmen; W. S. 
Cumings, James Guider, and M. L. 
Fuller, Managers. 


MONTANA SECTION .. 


J. Hollis McCrea, Chairman; J. P. 
Spielman, Vice-Chairman; F. W. 
Strandberg, Secretary-Treasurer; 


Kuno Doerr, Jr., and E. C. Van Blar- 
com, Executive Committee. 


NORTH PACIFIC SECTION... 
Kenneth H. Anderson, Chairman; 

L. W. Heinzinger, Vice-Chairman; 

W. C. Leonard, Secretary-Treasurer. 


TRI-STATE SECTION... 

Harold A. Krueger, Chairman; 
Ernest Blessing, Vice-Chairman; J. C. 
Stipe, Secretary-Treasurer; Ernest 
Blessing, F. J. Cuddeback, O. W. Bil- 
harz, H. A. Krueger, C. Y. Thomas, 
G. M. Fowler, Elmer Isern, and J. P. 
Lyden, Directors; S. S. Clarke, Chair- 
man, O. W. Bilharz, G. M. Fowler, 
and Dan Stewart, Program Commit- 
tee; Ernest Blessing, Chairman, Cur- 
tis Stover, E. H. Crabtree, and R. K. 
Stroup, Membership Committee. 


UTAH SECTION... 

J. C. Landenberger, Jr., Chairman; 
Byron E. Grant, Vice-Chairman; R. C. 
Cole, Secretary-Treasurer. 
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News of AIME Members 








Oliver Bowles 


Oliver Bowles was presented with 
the Gold Medal of the Department of the 
Interior on Dec. 15. The citation for dis- 
tinguished service upon completion of 33 
years of continuous service with the Fed- 
eral Government reads: During his 33 
years with the Bureau of Mines, he 
strongly influenced the growth of its work 
in the technology and economics of non- 
metallic minerals. Author of more than 
250 publications, 153 of them official pub- 
lications of the Bureau, covering the 
broad field of nonmetallic minerals, and 
of a standard textbook, “The Stone Indus- 
tries,” he won international recognition 
as an authority on mining and quarrying. 
By introducing the wire saw, he enabled 
the American slate industry to expedite 
production, reduce waste, and cut costs. 
During the war, his opinion and advice 
on many preblems involving nonmetallic 
minerals were eagerly sought by and 
freely given to the Government’s war 
agencies. From 1914, when he became 
the Bureau’s first quarry technologist, to 
Jan. 31, 1947, when he retired as chief 
of the nonmetallic minerals economics 
branch, Dr. Bowles served the nation 
with zeal, integrity, and distinction that 
entitle him to the highest commendation 
of this Department.—J. A. Krug, Secretary 
of the Interior. 
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© Eries C. Anderson 
John Van Nostrand Dorr 


John Van Nostrand Dorr, chemical, 
metallurgical, and industrial engineer, 
prolific inventor and founder of The Dorr 
Co., New York City, and five associated 
companies in Europe, has been elected to 
the newly created office of chairman of 
the board. Elmer R. Ramsey, who has 
been connected with the Company for 34 
years, filling various positions, and more 
recently operating vice-president, became 
president. These changes became effective 
Jan. 20. He continues as chairman of the 
board of directors of Dorr-Oliver Co., 
London. 

The Dorr Co. was started some forty 
years ago, literally as a ‘one-man’ organi- 
zation, to apply a succession of inventions 
made by Dr. Dorr in plant operation in the 
Black Hills of South Dakota. The rest of 
the story is familiar—the ‘one-man’ or- 
ganization gradually becoming an expand 
ing engineering group. The Company's 
new inventions and new applications of 
the old carried it from its original metal- 
lurgical field through sugar and sanitary 
engineering and into the chemical indus- 
tries and geographically pretty well 
around the globe. The present step in 
the development of its management is 
another step in the company’s expansion 
and development. 

Dr. Dorr’s life has been one of engi- 





© Erica C. Anderson 
Elmer R. Ramsey 


neering alertness, prolific inventiveness, 
and originality, in not one field but many, 
leading to industrial success, as well as 
full professional and academic recogni- 
tion for his many and varied technical 
achievements. His own 26 inventions, 
notably the Dorr classifier, Dorr thick- 
ener, and Dorr agitator and medifications 
thereof, plus those of his staff, have been 
applied successfully in over a hundred 
separate and distinct processing indus- 
tries. They have made it possible to con- 
vert intermittent chemical processes to 
continuous ones; they have contributed 
to the large-scale, low-cost exploitation of 
low-grade ore deposits; they have con- 
tributed to placing municipal and indus- 
trial sewage and water treatment on a 
sound engineering basis, to the benefit of 
the public health at home and abroad. 

Mr. Ramsey became associated with 
Dr. Dorr in 1913, soon after graduation 
from the Colorado School of Mines. He 
started on design and test work in the 
Black Hills, and then took the job of 
junior engineer at the Denver plant. By 
1927 he was in New York, -where he 
became, consecutively, assistant general 
sales manager, executive assistant to the 
president, vice-president in charge of en- 
gineering department, operating vice- 
president, and now president. 


Section 2. . . 39 








Howard O. Gray resigned as mining 
editor of the Joplin Globe and News 
Herald and as secretary of the Tri-State 
Zine and Lead Ore Producers Assn. on 
Dec. 1. He plans to engage in private 
business. 


Robert B. Fall, geologist with the 
U. S. Geological Survey, has been trans- 
ferred from Spread Eagle, Wis., to Grand 
Junction, Colo., P. O. Box 337. 

R. J. Horsman is chief engineer for 
Day Mines Inc., Wallace, Idaho. His mail 
address there is 305 3rd St. 


Donald C. Howe, former field super- 
visor for the Cardox Corp., has been made 
assistant mine foreman of the Vesta coal 
division of the Jones and Laughlin Steel 
Corp., California, Pa. 

Carlten D. Haulin visited Institute 
headquarters during December while in 
New York on business for the Tungsten 
Mining Corp. for whom he is consulting 
geologist. 

Danforth Jackson has a job in the 
geology department of the Republic 
Steel Corp., Port Henry, N. Y. 

L. R. Jackson, who has been general 
manager of Ariston Gold Mines (1921) 
Ltd., is chairman and general manager 
of the Cyprus Sulphur and Copper Co., 
Limni Mines, Polis, Cyprus; the Company 
is engaged in reopening a mine formerly 
worked by the Phoenicians and Romans 
for copper. 


William Karsten is mine shift boss 
for Cia. Huanchaca de Bolivia, Pulacayo, 
Bolivia. e 

Harry W. Kemery is assistant to the 
superintendent of the Tamaqua district 
of the Lehigh Navigation Coal Co., Lans- 
ford, Pa. 


M. H. Kline for the past three years 
has been working with the Bureau of 
Mines. He is chief of the special min- 
erals investigation branch at Mt. Weather, 
Bluemont, Va. 


Simon Lake, III, has returned from 
Felton, Oriente, Cuba, where he was with 
the Juragua Iron Co., and can be reached 
at 1313 Fairmont Ave., Fairmont, W. Va. 


T. F. Maddick, formerly with the St. 
Joseph Lead Co., is now employed by the 
Anaconda Copper Co., Butte, Mont., in 
the mechanica! engineering department. 

Samuel A. Madrid is vice-president 
and manager of the Hamilton Equipment 
Co., 257 Rio Grande St., Salt Lake City. 
He was with the Smith Engineering 
Works in Milwaukee. 

Burt C. Mariacher, who was ad- 
dressed in care of the Consolidated Feld- 
spar Corp., Parkdal>, Colo., is now 
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reached in care of the Western-Knapp 
Engineering Co., 50 Church St., New 
York City 7. 





Ernest N. Patty 


Ernest N. Patty, president and gen- 
eral manager of Alluvial Golds Inc. and 
Gold Placers Inc., returned to his Seattle 
office last fall after spending the summer 
in Alaska and the Yukon Territory super- 
vising gold dredging operations there. 





Elmer Isern 


Elmer Isern, who has been active in 
mining operations in the Tri-State dis- 
trict for more than twenty years, has 
been elected president of the Eagle-Picher 
Mining and Smelting Co., a subsidiary 
of the Eagle-Picher Co. Mr. Isern, a na- 
tive of Ellinwood, Kans., and a graduate 
of Kansas University, worked for several 
years in Montana and California before 
going to Miami, Okla. as metallurgist 
and general milling superintendent for 
the Commerce Mining and Royalty Co. 
In 1939 he joined Eagle-Picher as metal- 
lurgist and general milling superin- 
tendent. 

George P. Lutjen joined the staff of 
the E&MJ as assistant editor on Feb. 1. 
He had been a mining engineer for the 
Freeport Sulphur Co. since 1943 except 





for two years which he served with the 
Marine Corps in China. Mr. Lutjen is 
a graduate of the Columbia Scheol of 
Mines. 


H. Eugene Mauck recently accepted 
the post of assistant to the president of 
the Olga Coal Co. He was formerly su- 
perintendent of the Westland mine of the 
Pittsburgh Coal Co. His headquarters are 
in Cleveland in the Union Commerce 
Bldg. and his work takes him to the 
operations in southern West Virginia. 
There are three mines operating near 
felsh, two of which mine the Pocahontas 
No. 4 seam and one of which mines the 
War Creek of Beckley seam with a total 
annual production of about 2,500,000 tons. 
Upon graduation from Penn State in 
1939, Mr. Mauck entered a training pro- 
gram with the Pittsburgh Coal Co. He 
served as mine superintendent for that 
company for about six years. 


John D. McAuliffe has been made 
mine superintendent of Falconbridge 
Nickel Mines, Ltd., Falconbridge, Ont. 


Francis J. McCavitt, formerly a stu- 
dent at the New Mexico School of Mines, 
is chief of party of a U. S. Geological 
Survey topographic branch, Box 2858, 
Lakewood, Colo. 


Vernon L. McCutchan, formerly as- 
sistant general manager of the Cerro de 
Pasco Copper Corp., Oroya, Peru, is now 
addressed at 140 Sth St. W., Dickinson, 
N. Dak. 


A. R. McGuire is president of the 
Fresno Mining Co., 415 Brix Bldg., 
Fresno, Calif., which operates the Straw- 
berry tungsten mine. 


A. L. Minter has taken a job as chem- 
ical engineer for the Loceria Colombiana, 
Medellin, Colombia, and is also engaged 
in mining consulting work. 


Harry W. Montz left for Shanghai, 
China, on Dec. 8 as a representative of 
the J. G. White Engineering Corp. in 
connection with development of China’s 
resources. He expects to be gone from 
one to one and a half years. 


William P. Morris is research engi- 
neer at the research laboratory of the 
Oliver Iron Mining Co., 4832 Grand Ave., 
Duluth 7, Minn. 


Garrett A. Muilenburg, who has 
been professor of geology at the Missouri 
School of Mines, has joined the staff of 
the Missouri Geological Survey, Rolla. 


Randall T. Murrill, who has been 
local superintendent for the Mine La 
Motte Corp., is now general mine super- 
intendent for the St. Joseph Lead Co. 
Bonne Terre, Mo. 
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Kenneth W. 
graduation from the Colorado School of 
Mines last July and a short vacation at 
his home in Riverside, Calif., reported 
to work as a geologist for the Kennecott 
Copper Corp., Ray mines division, Hay- 
den, Ariz. 


Nickerson, Jr., after 


Edward S. O’Connor is vice-presi- 
dent of the Hi-Heat Coal Co., 1894 E. 39th 
St., Salt Lake City. He had been with 
the Columbia Steel Co. 


W. T. Pettijohn resigned as mine 
superintendent with the Mufulira Copper 
Mines Ltd., Mufulira, N. Rhodesia, in 
September and returned to the States to 
take up employment with the New Jersey 
Zine Co, at Austinville, Va. 

Colwell A. Pierce has retired as gen- 
eral superintendent of the U. S. Potash 
Co., Carlsbad, N. Mex. Henry H. Bruhn, 
former refinery superintendent, has been 
made resident manager with general 
supervision of mining and refinery oper- 
ations. 


Leslie W. Pullen, who was with the 
Oliver Iron Mining Co., has gone to Hol- 
den, W. Va., to join the engineering de- 
partment of the Island Creek Coal Co. 


Mat Sample, who has been in Chu- 
quicamata, Chile, with the Chile Explora- 
tion Co., can now be reached at East 
Moriches, L. L, N. Y. 


Robert M. Shapiro is an instructor at 
Penn State Extonsion University, Dravos- 
burg, Pa., and also a graduate student at 
the University of Pittsburgh. His address 
is 434 S. Graham St., Pittsburgh. 


William Sharp has changed his ad- 
dress from Eureka, Nev., to 1073 E. 6th 
S St., Salt Lake City. 


Paul L. Shields has resigned as presi- 
dent of the Sheridan-Wyoming Coal Co. 
and has accepted the presidency of three 
Utah coal companies, Spring Canyon Coal 
Co., Royal Coal Co., and Standard Coal, 
Inc. Walter J. Johnson, general super- 
intendent of the Bell & Zoller Coal and 
Mining Co., succeeds Mr. Shields as 
president of Sheridan-Wyoming. 


John F. Simpson, Jr., after gradua- 
tion from Penn State, became employed 
by the Clearfield Bituminous Coal Corp. 
at Arcadia, Pa. His present address is 
28 Herman St., Commodore, Pa. 


J. D. Sperr has been made construc- 
tion inspector for the City of Oakland, 
Calif. His address there is 3600 Victor 
Ave., Oakland 19. 


Charles E. Stott, who was vice-presi- 
dent and general manager of Cia. Minera 
de Penoles, division. of the American 
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Metal Co., is engaged in consulting work 
in Monterrey, Mexico. 





Guy C. Riddell 


Guy C. Riddell returned to the States 
in October after a year in Korea where he 
acted as mining advisor to the National 
Economic Board, Military Government, 
and Korean Government. He is staying at 
his farm at Royal Oak, Md. 





William D. Lord, Jr. 
William D. Lord, Jr., is now mine 


superintendent for the International 
Mining Co., an enterprise of W. R. Grace 
& Co. of New York City, at its Chojilla 
mines. 

Roy G. Stott has been transferred by 
the Bureau of Mines from the Duluth 
office to its district offices at Wilkes-Barre, 
Pa., in the anthracite coal mining area. 


Lester S. Thompson returned several 
months ago from Germany, where he had 
been conducting special studies for the 
Department of the Army. 


Thaddeus S. Ullmann is assistant 
manager of the export department of the 
Eimco Corp., manufacturers of mining 
equipment, New York and Salt Lake City. 
His home address is 68-49 Burns St., 
Forest Hills, N. Y. 


left Surinam in July 1948 for Celebes, 
Indonesia, where the Company was explor- 
ing nickel ore deposits. His address at 
present is Mijnbouw Mij “Celebes,” 
Malili, South Celebes, Indonesia. 


David L. Watts has been made 
smelter superintendent for the Calumet & 
Hecla Consolidated Copper Co. 


Bleecker L. Wheeler, formerly senior 
engineer with Ford, Bacon & Davis Inc., 
has opened a consulting office at 217 
Broadway, New York City 7, in mining 
and industrial engineering. 

David White, former geologist with 
the Alcoa Mining Co., has joined the staff 
of the Oregon State Department of Ge- 
ology and Mineral Industries. 

John B. White, Jr., metallurgical en- 
gineer with the Galigher Co., has been 
transferred from Butte, Mont., to Salt 
Lake City, Utah. 


Robert I. Williams, of the University 
of Arizona, has been awarded the $750 
scholarship provided by the Kennecott 
Copper Corp. to a senior student at the 
College of Mines there who is majoring 
ir mining engineering. The prize was 
awarded on the basis of character, scholar- 
ship, leadership, and initiative. 

Frank R. Zachar is general superin- 
tendent of the Christopher Coal Co., Purs- 
glove, W. Va. He had been with the Purs- 
glove Coal Mining Co. 





* In Petroleum Circles 


Allen D. Acomb, petroleum engineer 
with The Texas Co., has been transferred 
to the Company’s Erath cycling plant at 
Erath, La. 

Charles D. Axelrod, of 2416 Fenwick 
Rd., University Heights, Cleveland 18, 
Ohio, is occupied chiefly by buying and 
selling aluminum flat stock for the Alloys 
and Chemicals Co., Cleveland. 

Max W. Ball resigned as director of 
the oil and gas division of the Department 
of the Interior on Dec. 1, and returned to 
private consulting work with offices in 
Washington, D. C. He lives at 1648 Fox- 
hall Rd. Mr. Ball has been director of 
the oil and gas division since December 
1946 and has had active experience in 
nearly all phases of the oil and gas indus- 
tries. He served as chairman of the oil 
board of the Geological Survey, as engi- 
neer and law officer of the Bureau of 
Mines, as manager of exploration in the 
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Rocky Mountain region for the Shell Oil 
Companies, as president of the Argo Oil 
Co. and affiliated producing and pipe line 
companies, and during the war was with 
the PAW as special assistant to the 
deputy administrator. He had been in 
consulting practice since 1928 when not 
in Government service. 





H. D. Spires 


H. D. Spires has been transferred 
from the Tidewater Associated—Seaboard 
New Hope field in Franklin County, 
Texas, where he served as district pe- 
troleum engineer, to Kamay, where he has 
assumed his duties as district engineer 
and acting district foreman over the Tide- 
water Associated Oil Co. operations in 
the Wichita Falls area. His address is 
Box 204, Kamay, Texas. 

Richard A. Barton, Jr., is a pe- 
troleum engineer trainee with The Texas 
Co. at Fort Worth, Texas. His mail goes 
to 836 N. Grand Ave., Gainesville, Texas. 

Robert C. Beck is resident petroleum 
engineer for Michigan for the Superior 
Oil Co. He is staying at the Stearns 
Hotel, Ludington, Mich. He had been 
with the Michigan State Conservation 
Dept. 

Gordon K. Bell, Jr., who is a re- 
searcher for the American Petroleum In- 
stitute, receives mail at 1155 Park Ave., 
New York City. 

Eugene P. Bowler, who was chief of 
naval operations (OP-32), Mail and 
Dispatch Section, Navy Dept., Washing- 
ton, is now addressed at P. O. Box 296, 
Shidler, Okla. 

L. G. Chombart is manager of the 
Kansas division of the Schlumberger Well 
Surveying Corp., P. O. Box 1034, Wichita, 
Kans. 

W. A. Clark, Jr., manager, foreign 
producing for The Texas Co., can be 
reached at 135 E. 42d St., New York City 
17. 


T. Dudley Cramer recently received 
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his M. S. degree in petroleum engineering 
from Stanford University and is now em- 
ployed by the producing department of 
the Standard Oil Co. of California at 
Taft, Calif. 


Albert W. Dauer has the job of 
junior petroleum engineer with the Stano- 
lind Oil and Gas Co. He is staying at 
the James Hotel, 219 NW 4th St., Okla- 
homa City, Okla. 


Marshall Dayton, Jr., formerly of 
Norman, Okla., is now addressed at 
Drawer H., in care of the Sun Oil Co., 
Premont, Texas. 


Robert H. Dickey has been employed 
as district geologist at Worland, Wyo., by 
the Pure Oil Co. since last July. He was 
a student at the University of Minnesota. 


Robert E. Fearon is laboratory direc- 
tor for Well Surveys, Inc., Tulsa. He lives 
at 1430 S. Terrace Drive, Tulsa, Okla. 


Thomas C. Frick, with the Atlantic 
Refining Co., has been transferred from 
Odessa, Texas, where he was district 
superintendent, to the post of division 
operations supervisor at Midland. 


James H. Galloway, who was with 
the Humble Oil and Refining Co., Florey, 
Texas, is now addressed at Rm. 517, Hol- 
lingsworth Bldg., Los Angeles 14. 





Joseph W. Walton 


Joseph W. Walton, upon separation 
from the Army last summer, took some 
courses in real estate law and real estate 
brokerage at the University of Florida, 
and opened a real estate brokerage office 
in Vero Beach, Indian River County, Fla., 
on Dec. 1. He has made Vero Beach, Fila., 
his permanent residence and it is quite 
possible that he may add an engineering 
division to his present real estate activi- 
ties sometime in the near future. 

Howard K. Grant, home address 
10524 Dorothy Ave., South Gate, Calif., is 
working for the Western Gulf Oil Co., Los 
Angeles, as a petroleum engineer. 


Willard J. Larson, former manager 
of field operations for the Union Oil Co. 
of California, is now with the Yellowstone 
Oil Co., 629 S. Hill St., Los Angeles 14. 


B. C. MecRee, who is with the Union 
Producing Co., has been transferred from 
the Gulf Coast division to Shreveport, La. 


Nace F. Mefford, Jr., Missouri 
School of Mines man, is working with the 
Ashland Oil and Refining Co., Ashland, 
Ky. His new address is 512 Center St., 
Henderson, Ky. 


LeMoyne W. Myers, who has been 
addressed in care of the Creole Petroleum 
Corp., Maracaibo, Venezuela, is now 
reached in care of the Socony-Vacuum 
Oil Co. of Venezuela, Apartado 246, Cara- 
cas, Venezuela. 


John A. Newman has been made di- 
vision reservoir engineer for the Houston 
division of the Shell Oil Co. His new ad- 
dress is 4604% S. Main, Houston. 


Daniel B. Nolan, who has been study- 
ing at the University of California, Berke- 
ley, is working as assistant geologist for 
the Capital Co., Los Angeles. 


Sylvain J. Pirson, formerly asseciate 
professor of petroleum and natural gas 
engineering in the School of Mineral In- 
dustries at Penn State, joined the engi- 
neering department of the Stanolind Oil 
and Gas Co., Tulsa, Okla., as research 


reservoir engineer in January. 


F. O. Prior, who has been president 
of the Stanolind Oil and Gas Co., Tulsa, 
is vice-president in charge of production 
of the Standard Oil Co. (Indiana), Chi- 
cago. 


Michael R. Rector has a job as pe- 
troleum geologist with the Union Oil Co. 
of California, 702 Washington St., Olym- 
pia, Wash. He had been a student at the 
University of Washington. 


Forest B. Rees is a geological trainee 
with the Carter Oil Co., P. O. Box 801, 
Tulsa, Okla. 


Clarence W. Sanders, who was chief 
geologist for the Danciger Oil and Refin- 
ing Co., is a consulting geologist in oil 
and gas exploration and development, 
with an address at 2413 Colonial Parkway, 
Fort Worth 4, Texas. 


Douglas L. Saunders, who had been 
studying at the A&M College of Texas, is 
a petroleum engineer with the Sun Oil 
Co., Box 1312, Gladewater, Texas. 


Herman E. Schaller has been made 
division sales manager of the Rocky 
Mountain-Mid Continent division of the 
Eastman Oil Well Survey Co., 1360 Speer 
Blvd., P. O. Box 1500, Denver. 
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Gene L. Scheirman, until recently a 
student at the University of Oklahoma, is 
a junior exploitation engineer with the 
Shell Oil Co., Houston. He gets his mail 
at 1423 N. W. 33rd St., Oklahoma City, 
Okla. 


Albert T. Sindel, Jr., is division en- 
gineer for the Bay Petroleum Corp., and 
receives mail at Rt. 3, Seymour Rd., 
Wichita Falls, Texas. 


Norman Soul is working as a geolo- 
gist for the Pacific Western Oil Co. in 
Calgary, Alta. He had been with the 
McColl-Frontenac Oil Co. 


J. Claire Sowers, Jr., former student 
at Penn State, is addressed in care of the 
Phillips Petroleum Co., City National 
Bank Bldg., Houston 2, Texas. 

Charles E. Sturz is a paleontologist 
with the Tidewater Associated Oil Co., 
San Francisco. He receives mail at 915 
College Ave., Menlo Park, Calif. 





e In the Metals Branch 


Robert E. Anderson has completed 
work for a B.S. degree in physical metal- 
lurgy at the University of California in 
Berkeley and is now employed by the 
University. 

Mary Baeyertz has been named as- 
sistant chairman of the metals research 
department of Armour Research Founda- 
tion of Illinois Institute of Technology. 
Dr. Baeyertz, author of the recently pub- 
lished book, “Nonmetallic Inclusions in 
Steel,” has been with the Foundation as 
a senior metallurgist since March 1, 1947. 
Previously she was supervisor of research 
at the South works of the Carnegie Steel 
Corporation. Dr. Baeyertz received her 
master’s and doctor’s degrees from Co- 
lumbia University. She was awarded her 
bachelor’s degree from Smith College. 
In her new positien, Dr. Baeyertz will 
assist W. E. Mahin, chairman of the de- 
partment, in general scientific supervision 
of numerous fundamental and applied re- 
search programs for industry and govern- 
ment agencies. 


James L. Baker, who had been mill 
metallurgist for the Seymour Mfg. Co., 
Seymour, Corin., has become chief metal- 
lurgist with the Phosphor Bronze Corp., 
2200 Washington Ave., Philadelphia, Pa. 


Richard F. Baley is sales engineer 
for the Illinois Clay Products Co., Chi- 
cago. His mail reaches him at 20700 
Ridgewood Ave., Cleveland 22, Ohio. 


John H. Becque is night superintend- 
ent at the Tacoma smelter of the Ameri- 
can Smelting and Refining Co., Tacoma, 
Wash. He had been a student at MIT. 
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R. L. Hallett 


R. L. Hallett retired as chief chemist 
for the National Lead Co. and is now prac- 
ticing as a consulting engineer with Ar- 
nold H. Miller. His office is at Rm. 2518, 
120 Broadway, New York City 5. 


Allan L. Brooks, who was a junior 
research engineer for the Air Reduction 
Co., is now working as metallurgical en- 
gineer in the standards engineering labo- 
ratory of the Sperry Gyroscope Co., Lake 
Success, N. Y.. 


A. Clemes is chief consulting metal- 
lurgist for New Consolidated Gold Fields 
Ltd. Mail reaches him at Box 1167, 
Johannesburg, S. Africa. 


Dillon Evers, formerly on the staff of 
Michigan State College, is now on the 
staff of the school of chemical and metal- 
lurgical engineering at Purdue University, 
W. Lafayette, Ind. 


Clarence T. Fletcher, who had been 
with the research division of the Mack 
Mfg. Corp., has gone to Braeburn, Pa., to 
work with the Braeburn Alloy Steel Corp. 


Frank Foote, who was associate pro- 
fessor at the Columbia School of Mines, 
is now addressed at the Argonne National 
Laboratory, P. O. Box 5207, Chicago 80. 


C. W. Hayes, formerly with the Sher- 
win F. Kelly Geophysical Services, is now 
with the Aluminum Co. of Canada, Ar- 
vida, Que. 

Ray E. Huffaker, formerly a student 
at Purdue, is assistant lubrication engi- 
neer for the Ladish Co., manufacturer of 
forgings, at Cudahy, Wis. Mail reaches 
him at 1813 S. 28th St., Milwaukee 4, 
Wis. 

Ivor Jenkins, with the research labo- 
ratories of the General Electric Co., 
Wembley, England, has been awarded the 
degree of Doctor of Science by the Uni- 
versity of Wales for work in the field of 
metallurgy. 


James G. Johnstone is now on the 


staff of Purdue University as an instructor 
in geology in the school of chemical and 
metallurgical engineering. 

Herbert S. Kalish, formerly with the 
Electric Storage Battery Co., Philadelphia, 
is now working with Sylvania Electric 
Products Inc., Sylvania Center, P. O. Box 
6, Bayside, L. L, N. Y. 


Francis M. Krill is research metal- 
lographer for the Permanente Metals 
Corp., Spokane. His address is W. 1028 
19th Ave., Spokane 9, Wash. 


George E. Linnert works in the re- 
search laboratories of the Rustless divi- 
sion of the Armco Steel Corp., Baltimore, 
Md. 


Robert T. Luedeman, formerly with 
the Braden Copper Co., Rancagua, Chile, 
has a job as metallurgist with the Weston 
Electrical Instrument Co., Newark, N. J. 
He receives mail at 192 Hillside Ave., 
Leonia, N. J. 


Fa 
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H. Gerald Maiers 


H. Gerald Maiers until last August 
was with the engineering department of 
the General Chemical Co. At that time 
he joined the development engineering 
department of the National Lead Com- 
pany’s Titanium division, where he is now 
employed. His address is 23 Park Ave., 
Cranford, N. J. 


M. Merlub-Sobel has been appointed 
to the newly created post of associate 
professor of chemical engineering and 
metallurgy at the Hebrew Technical Col- 
lege, Haifa, Israel, the only engineering 
and technological school in Israel, and, 
for that matter, in that part of the Near 
East. His present work, that of manager 
of one of the divisions of Machleket Ha- 
Yitzur, will continue simultaneously with 
teaching and consultation in the fields of 
chemical and metallurgical engineering. 

Gordon M. Miner is sales engineer 
for the Goodman Mfg. Co. His home is 
at 812 Baver Ave., Charleston, W. Va. 
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Ralph L. Nelson, Jr., resigned from 
the Tennessee Coal, Iron and Railroad 
Co. on Nov. 30 to enter the employ of 
Thomas Foundries, Birmingham, Ala., as 
a chemist. 

M. N. Ornitz is assistant superintend- 
ent of National Alloy Steel, division of 
the Blaw-Knox Co., Blawnox, Pa. 


F. A. Paciotti has a job with the Tin 
Processing Corp., Texas City, Texas, as a 
research engineer. His mail reaches him 
at 4801-R%, Galveston. 


John W. Russell, who had been study- 
ing at Carnegie Institute of Technology, 
is working as apprentice engineer for the 
Mesta Machine Co., West Homestead, Pa. 
His home address there is 4723 Brierly 
Court West. 


Ralph Sheppard is working as a re- 
search engineer for the St. Joseph Lead 
Co. of Monaca, Pa. He was a student at 
the South Dakota School of Mines. 


George E. Sibbett, who has been a 
partner in the Coulter Sibbett Steel Co., 
is president of the Allen Fry Steel Co., 
Los Angeles. His home address is 1126 
Greenwich St., San Francisco. 


T. J. C. Smid, formerly chief engineer 
of the metallurgy department of the Billi- 
ton Co., is now working for a Bolivian tin 
company and is addressed at Fundicion 
de Estano, Oruro, Bolivia. 


Austen J. Smith left the Lunken- 
heimer Co. as assistant director of re- 
search Nov. 1 to become connected with 
Michigan State College at East Lansing 
as associate professor of metallurgical 
engineering. 

H. D. Stark has retired as assistant 
to the vice-president in charge of opera- 
tions of the Jones & Laughlin Steel Corp. 
For many years he was general superin- 
tendent of the Pittsburgh works. Mr. 
Stark has completed 49 years of service 
with J&L. He started at the age of six- 
teen as a draftsman in the engineering 
department of the Pittsburgh works. After 
serving as superintendent of the machine 
shop, the steel works, and the blooming 
mill departments, he was appointed as- 
sistant general superintendent of the 
Pittsburgh works in 1927. He served as 
general superintendent from 1936 until 
August 1947, when he was appointed as- 
sistant to the vice-president in charge of 
operations. 

Wilfred Sykes, president of the In- 
land Steel Co., Chicago, has been repre- 
senting the U. S. Army on a one-way com- 
mission to report on organization by the 
American and British commission. He 
made a trip to Germany and other spots 
in Europe in December. 
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Robert M. Wagner returned to Stan- 
ford University in 1946 to obtain his doc- 
torate in organic chemistry. He is now 
research chemist for the General Electric 
Co. at the Hanford engineering works, 
Richland, Wash. 

Walter M. Weil, who has been gen- 
eral manager of the National Smelting 
Co., is general manager of the Enesco 
Corp., producers of magnesium alloys, 
Box 1791, Cleveland 5, Ohio. 

Clarence Zener, professor of metal- 
lurgy at the Institute for the Study of 
Metals, University of Chicago, is serving 
as special lecturer and consultant in 
physical metallurgy in the department of 
mining and metallurgical engineering of 
the University of Illinois. He delivered 
his first lectures Nov. 18 and 19 on “The 
Problem of Fraction” and “The Acoustical 
Spectrum of Metals.” Dr. Zener, a native 
of Indianapolis, received his undergradu- 
ate degree at Stanford University and his 
doctor’s degree at Harvard, and was suc- 
cessively Sheldon traveling fellow, Na- 
tional research fellow, research fellow of 
Bristol University, and instructor in 
physics at Washington University and at 
CCNY before becoming principal physi- 
cist of the Watertown (Mass.) Arsenal 
in 1942. 





Obituaries 





H. Clarence Horwood 
An Appreciation by C. C. Huston 


In the sudden death of H. Clarence 
Horwood in Vancouver, B. C., on Oct. 
30, his many friends and the mining in- 
dustry have suffered a real and grievous 
loss. “Clare’—as he was invariably 
known—had been enjoying a holiday at 
the coast when he died. 

Born in Ottawa in 1905, his career and 
progress in the field of mining geology 
had been direct and constant. He had 
won academic recognition with a B.A.Sc. 
in geological and mining engineering, at 
the University of British Columbia in 
1930; an M.Sc. in geological engineer- 
ing, at Queen’s University in 1931; and 
a Ph.D. in geological and mining engi- 
neering, at MIT in 1934. 

In 1936 he was appointed assistant 
geologist on the staff of the Ontario De- 
partment of Mines, after gathering ex- 
perience in field work with the Geological 
Survey of Canada in Alberta, British 
Columbia, and Manitoba; and during an 
interval of private practice in Great Bear 
Lake. In addition, he also acted as as- 
sistant geologist in the Bureau of Eco- 
nomic Geology, in Ottawa. In 1943 Clare 
was appointed district geologist for 
Northwestern Ontario, residing at Port 
Arthur, and in 1947 was recalled to the 
headquarters staff of the Ontario Depart- 





ment of Mines in Toronto. In the course 
of his expanding career with the Depart- 
ment, he did work that took him into the 
Casummit Lake, Superior Junction, Red 
Lake, Little Long Lac, and Missanabie 
areas. He was very active during the war 
years in the strategic mineral field. 

His report on the “Geology and Mineral 
Deposits of the Red Lake Area,” a publi- 
cation of the Ontario Department of Mines, 
is an outstanding contribution to Canadian 
geological knowledge. Although he was 
the author of more than thirty other 
papers and articles of great interest, the 
Red Lake report is the most outstanding, 
from every aspect, demonstrating as it 
does the basic knowledge of the writer, 
making a clear exposition of the infor- 
mation so meticulously gathered, and 
more particularly reflecting the calm con- 
fidence which the writer so obviously felt 
in his work and the future of this area 
and country. 

His devotion to the interests of his pro- 
fession is best demonstrated by briefly re- 
counting his affiliation with the AIME, 
the Society of Economic Geologists, the 
Association of Professional Engineers of 
the Province of Ontario, and the Pros- 
pectors and Developers Association. In 
proper recognition of his contributions 
to geological knowledge, he was elected 
a Fellow of the Royal Society of Canada. 

His wider humanities are only partially 
indicated by recalling that he found time 
in a busy professional life to be a mem- 
ber of the Junior Chamber of Commerce 
in Port Arthur where he originated and 
supervised a half-million dollar com- 
munity center. He was also a director of 
the Rotary Club in that city and a mem- 
ber of the Masonic order. 

A deserved and sincere tribute was re- 
cently paid to Clare by the Ontario min- 
ister of mines, Mr. Frost, s;caking for 
his colleagues and fellows: his friends 
and associates will always remember his 
sincerity, vitality, warm heart, ready smile, 
and steady hand. 


Walter Gifford Scott 
An Appreciation By P. D. I. Honeyman 


With the death of Walter Gifford Scott, 
superintendent of the Inspiration Cons. 
Copper Co. leaching plant, the metallurgi- 
cal profession and all his associates have 
suffered a severe and shocking loss. 
Walter Scott, apparently well when he 
retired for the night, passed away in his 
sleep on Dec. 4, 1948. 

Walter Scott was born on May 8, 1890, 





Date Necrology 
Elected Name Date of Death 
1928 C. P. Barrett .......-- Mar. 29, 1948 
1907 George M. Colvocoresses Dec. 14, 1948 
1910 James S. Douglas....... Jan. 2, 1949 
1911 Ensian.........- 7, 1948 
1937 Chester H. Gibbons... .. Apr. 14, 1948 
1917 Rebert W. Handley... .. June 29, 1948 
1886 David G. Kerr........- 18, 1948 
1920 Walter G. Seott........- 4, 1948 
1928 C. Wesley Smith....... Feb. 10, 1948 
1910 Frank M. Warren...... Oct. 16, 1948 
1944 Gorden T. Williams... .Sept. 19, 1948 
1908 Howard P. Zeller....... Dee. 10, 1948 
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in Detroit, Mich. His early schooling was 
in Detroit, and his professional training 
in mining and metallurgy from the Michi- 
gan College of Mines in Houghton. Early 
in his career he went to work for the 
Anaconda Copper Mining Co. in Ana- 
conda, Mont., where he was engaged in 
experimental and research work in extrac- 
tive metallurgy. For a brief interlude 
during World War I, Scott, as assistant to 
the late Harold Aldrich, was loaned out 
to engage in the operation of a small 
smelting plant at Ladysmith on Vancouver 
Island, B. C. Following this, he returned 
to Anaconda and resumed his former 
work. 

In 1918 the development of the ferric 
sulphate leaching process was being 
launched by Inspiration in Arizona. Mr. 
Scott joined the staff of the Company at 
that time and advanced steadily until he 
became superintendent of leaching, which 
position he occupied at the time of his 
death. 

Walter Scott’s name will always be as- 
sociated with the successful development 
of this leaching process. In the early days 
he was foreman of the pilot plant in which 
the process was worked out. Following 
this early work he contributed greatly to 


the building of the commercial plant and, 
as assistant superintendent, guided its 
operation patiently and thoroughly 
through its early growing pains up to its 
present-day high state of efficiency. 

In 1929, the late Harold Aldrich and 
Walter Scott jointly published a paper, 
on leaching and electrolytic precipitation 
of copper at Inspiration, which is a classic, 
constantly referred to by those interested 
in this phase of hydrometallurgy. In later 
years Walter Scott was always consulted 
on leaching problems, on which he was 
considered an outstanding authority. 
Along with his accomplishments as a 
metallurgist, he was a good citizen, ever 
ready to do his part for the betterment of 
community life. He served several terms 
as president of the Cobre Valle Country 
Club, was a past president of the Globe 
Rotary Club, and also served as president 
of the Gila County Chamber of Com- 
merce. He was a 32nd degree Scottish 
Rite Mason. 

Walter Scott did his job and did it 
well. His death leaves a gap that will be 
hard to fill, but in his work he has 
established a fo.indation on which his 
associates can continue to build and ex- 


pand the process of hydrometallurgy. 
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ARIZONA 

Ajo—TRAVIS, GEORGE ALBERT. 
(C/S—J-M). Engineer, Phelps Dodge 
Corp. 

Bisbee—BUELL, LLOYD THOMAS. 
(R—M). Chief clerk, Copper Queen 
branch, Phelps Dodge Corp. 

Douglas—FOARD, JAMES EDWIN. 
(J). Test engineer, Phelps Dodge Corp. 

Humboldt -TOMKINSON, ELMER 
RAYMOND. (M). Mine superintendent, 
Iron King branch, Shattuck Denn Mining 
Corp. 


Phoenix—MANNING, ROGER I. C. 
(R—M). Mining engineer, Arizona 
Dept. of Mineral Resources. 

Tucson — WINTERS, VERNE WIL- 
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LIAM. (M). Metallurgist, Eagle-Picher 
Mining and Smelting Co. 

Willcox—COOPER, JOHN ROBERTS. 
(C/S—J-M). Geologist, U. S. Geologi- 
cal Survey. 


ARKANSAS 

Fort Smith—BOYD, BERNARD DE- 
GEN. (R,C/S—JA-M). Vice-president 
and manager, Boyd Excelsior Fuel Co. 


CALIFORNIA 

Glendale—RHODES, JOSEPH RICH- 
ARD. (A). Vice-president and manager 
of refractories division, Gladding, Mc- 
Bean & Co. 

Hammonton—HAAK, VINCENT AL- 
FRED. (C/S—S-J). Sampler, research 
department, Yuba Cons. Gold Fields. 

Lompoc — SCHUKNECHT, GEORGE 


G. (R,C/S—J-M). Superintendent of 
quarries and mines, Johns Manville Prod- 
ucts Corp. 


Los Angeles—DURGIN, LAURANCE 
TRA. (M). Geologist and petroleum en- 
gineer, self-emp GLOVER, PAT- 
— NORMAN. (C/S—S-J). Exploita- 

engineer trainee, Shell Oil Co. 
HAWKINS, ROBERT RUSSELL. (M). 
Secondary recovery engineer, Signal Oil 
- Gas Co. RAY, HORATIO Cc. (R— 
Consulting engineer (retired). 
pet owe: LINDSAY, JAMES’ ED- 
WARD. (M). Reserves engineer, Stand- 
ard Oil Co. of California. 


Pasadena—DUWEZ, POL E. (M). 


engineer, Stanley & Stolz. 

San Francisco—FARNOW, FREDER- 
ICK WILLIAM. (M). Manager, feder- 
ated metals division, American Smelting 
and Refining Co. HEWITT, EDWARD 


livisi 
Co. SELFRIDGE, JOHN SOLEY, Jr. 
(M). Plant superintendent, federated 
metals division, American Smelting and 
Refining Co. 
COLORADO 

Denver — AHLBORG, WILLIAM 
THOMAS. (M). Secretary, assistant to 


president, 

KER, CLAUDE L. (C/S—J-M). 

ant sales manager, Stataam 
mours & Co. EMRICK, JOHN HOMER. 
(M). District manager, Joy Mfg. Co. 


Sulphur Co. 
Greenwich— MODEL, JEAN. (M). 
President and owner, Sonrisa Mining Co. 
Old Greenwich—RUSSELL, JOHN C. 
(R,C/S—J-M). Senior process engineer, 
Dorr Co. ” 


DISTRICT OF COLUMBIA 
Washington —NARTEN, PERRY 
FOOTE. (C/S—S-J). Geologist, U. S. 
Geological Survey. OLUND, HENNING 
EKSTROM. (R—M). Mining engi- 
neer, mining branch, Bureau of Mines. 


FLORIDA 

Bartow — CHILDS, WILLIAM BUR- 
TON. (M). Construction engineer, 
American Cyanamid Co. RAULERSON, 
JOHN DERIEUX, Jr. (J). Assistant min- 
ing superintendent, Florida phosphate di- 
vision, International Minerals and Chemi- 


cal Corp. 

Pierce—ANDERSON, THOMAS 
JOHN, Jr. (M). Engineer, American 
Agricultural Chemical Co. 

IDAHO 


Burke—LINDSTROM, PHILIP MAR- 
TIN. (C/S—J-M). Mining engineer, 


Hecla Mining Co. 
ILLINOIS 

Glencoe—YOUNG, WILLIAM 
PEARCE. (R,C/S—JA-M). President, 


Bell & Zoller Coal and Mining Co. 
USEN, CARL FRED- 

ERIK. (M). Manager of mfg. research, 
Portland Cement Assn. . 
Rockford—MILLER, LEE GEORGE. 
(M). Chief metallurgist, Greenlee Bros. 
& Co. 

Wilmette—DICKEY, ROBERT Me- 
CULLOUGH. (R,C/S—J-M) . Chief sales 
engineer, Bucyrus-Erie Co. 
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INDIANA 
East Chicago—BAJOR, MENCESLAUS 
JOSEPH. (C/S—S-J). Metallurgical 


trainee, Inland Steel Co. HECHINGER, 
CARL JOSEPH. (C/S—S-J). Research 
and development metallurgist, Eagle- 
Picher Co. 

Fort Wayne—CHEW, JOHN CAR- 


ROLLTON. (C/S—S-J). Production 
engineer, Phelps Dodge Copper Products 
Corp. 


Hammond—JONES, WILLIAM NOR- 
RIS. (M). Electric melter, Republic 
Steel Corp. 

Terre Haute—MATTHEWS, MAX A. 
(M). President, Templeton-Matthews 
Corp. 


KANSAS 

Baxter Springs—SEXTON, KENNETH 
PAUL. (A). General manager, Con- 
solidated Supply Co. 

Ellinwood—MEYERS, JEAN WAR- 
REN. (J). Junior petroleum engineer, 
Stanolind Oil and Gas Co. 

Eureka—CAWTHON, PETE W., Jr. 
(C/S—S-J). Trainee engineer, Phillips 
Petroleum Co. 

Great Bend—PUGH, WILLIAM LEE. 
(J). Sales engineer, Lane-Wells Co. 

McPherson—ZOLLER, JACQUES 
WILLIAM. (C/S—S-J). District ex- 
ploitation engineer, Shell Oil Co. 

Wichita—HOLLOW, WALTER BY- 
RON. (M). Drilling superintendent, 
Bridgeport Oil Co. KOESTER, EDWARD 
ALBERT. (M). Consulting petroleum 
geologist. LUND, CARL I. (J). Sales 
representative, Moorlane Co. NATION, 
WILLIAM BENJAMIN. (R,C/S—S-M). 
Petroleum engineer, Co-operative Refinery 
Assn. 

Zenith—MORGAN, JOHN VICTOR. 
(R,C/S—S-J). Field engineer, Stanolind 
Oil and Gas Co. 


KENTUCKY 
Jenkins—BERRY, JOHN KIRKMAN. 
(M). Chief production engineer, Con- 
solidation Coal Co. 
Louisville—ANDERSON, HARRY Le- 
ROY, Jr. (C/S—S-J). Ceramic engineer, 


Republic Steel Corp. 
Wheelwright—PACE, EDWARD MI- 


NOR. (R,C/S—S-J). Engineer, Inland 
Steel Co. 


LOUISIANA 

New Orleans—KOKESH, FRANK 
PHILLIP. (M). Harvey district engineer, 
Schlumberger Well Surveying Corp. 
MARYLAND 

Silver Spring—LURIE, WILLIAM. 
(M). Metallurgist, U. S. Naval Gun 
Factory. 


MASSACHUSETTS 
Brookline—FITZPATRICK, JOHN Mc- 
NEIL. (C/S—S-J). Research metallur- 
gist, division of industrial co-operation, 
MIT. 
Pittsfield—STONE, FRANCIS GIL- 
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MAN. (C/S—J-M). Research metallur- 
gist, Works laboratory, General Electric 
Co. 


MICHIGAN 

Detroit—GORTON, CLAIR ALLEN. 
(A). Metallurgical engineer, Hoskins 
Mfg. Co. 

Marquette—DeHAAS, CLYDE TIF- 
FANY. (A). Owner and manager, C. T. 
DeHaas Co. DREVDAHL, ELMER 
RANDOLPH. (C/S—S-J). Engineer, 
Vicar mine, Jones & Laughlin Ore Co. 


MINNESOTA 


Hibbing—STUART, JAMES REEVE. 
(R—M). Chief engineer, Meriden Iron 
Co. ’ 
Nashwauk—_SWANSON, PAUL 
PETER. (R,C/S—A-M). Superintend- 
ent, Cleveland-Cliffs Iron Co. 


MISSISSIPPI 

Natchez—WHATLEY, ERROLL REN- 
ETH, Jr. (C/S—S-J). Petroleum engi- 
neer, California Co. 


MISSOURI 


Bonne Terre—OHLE, ERNEST LIN- 
WOOD. (C/S—J-M). Geologist, St. Jo- 


seph Lead Co. 
Herculaneum — SHERMAN, JOHN 
WILLIAM. (R,C/S—J-M). General 


foreman, St. Joseph Lead Co. 

Rolla— FUNK, CAMPBELL WIL- 
LIAM FLOYD. (C/S—S-J). Metallur- 
gist, powder metallurgy section, Bureau 
of Mines. GORSKI, CHARLES HENRY. 
(M). Metallurgist, Bureau of Mines. 
WOODWARD, THEODORE. (J). In- 
structor in geology, Missouri School of 
Mines. f 

St. Louis—HAM, NEAL. (M). Branch 
manager, Ingersoll-Rand Co. 


MONTANA 

Butte—RENOUARD, EDWARD IG- 
NATIUS, Jr. (M). Assistant general 
superintendent of mines, Anaconda Cop- 
per Mining Co. 
NEVADA 

Pioche—HYDE, DONALD EDWIN. 
(R,C/S—S-J). Junior engineer, Com- 
bined Metals Reduction Co. 

Winnemucca—SPITZER, ROBERT 
BOWMAN. (M). Superintendent, Rossi 
mine, Merced mill, Baroid sales division, 
National Lead Co. 
NEW JERSEY 

Chatham—LIEBIG, EDWARD OTTO. 
(C/S—J-M). Production metallurgist, 
Baker & Co. 

Franklin — McKECHNIE, DONALD. 
(M). Mill superintendent, New Jersey 


Zine Co. 

Morristown — ACKERMAN, DAVID 
HARTON. (J). Geologist, Jones & 
Laughlin Ore Co. 


Netcong — FRANZ, HENRY WIL- 
LIAM. (C/S—J-M). Metallurgist, Sing- 
master & Breyer. 

New Brunswick—WYATT, JAMES 
LUTHER. (C/S—S-J). Development en- 





gineer, titanium division, National Lead 
Co. 

Passaic — MACIORA, JOSEPH 
GEORGE. (C/S—S-J). Metallurgist, 
Wright Aeronautical Corp. 

Phillipsburg —SHEPHERD, BENJA- 
MIN FRANKLIN. (R,C/S—A-M). Chief 
metallurgist, Ingersoll-Rand Co. 


NEW MEXICO 

Carlsbad—NELSON, RICHARD BEN- 
TON. (J). Junior mine engineer, Pot- 
ash Co. of America. 

Silver City—WALTON, MARSHALL 
RHODES. (M). President, M. R. Wal- 
ton & Associates. 

Vanadium—NEUMAN, JAMES VIN- 
CENT, Jr. (C/S—J-M). Assistant to 
manager, Bayard department, U. S., 
Smelting Refining and Mining Co. 


NEW YORK 

Brookhaven—COOK, HARRY CLARE. 
(J). Associate engineer, Brookhaven Na- 
tional Laboratories. 

Brooklyn—BUGLIONE, VINCENT JO- 
SEPH. (R,C/S—S-J). Metallurgist P-1, 
N. Y. Naval Shipyard. ROSS, EARL 
WARREN. (R,C/S—S-J). Metallurgist, 
N. Y. Naval Shipyard. YOKELSON, 
MARSHALL VICTOR. (M). Research 
metallurgist, General Cable Corp. 

Flushing—NININGER, ROBERT D. 
(R,C/S—S-J). Geologist, assistant to the 
manager, raw materials operations, 
Atomic Energy Commission. 

New York—DeKANSKI, LEON M. 
(R—M). Project engineer, The Dorr Co. 
MECHELYNCK, ANDRE L. (C/S— 
S-J). Trainee, American Radiator and 
Standard Sanitary Co. WEIDNER, 
PAUL NELSON. (M). Petroleum engi- 
neer, Standard Oil Co. (New Jersey). 

New York Mills—WILLIAMS, GRIF- 
FITH, Jr. (M). Supervisor of methods, 
Revere Copper and Brass Co. 

Syracuse—CHUTE, NEWTON EARL. 
(M). Assistant professor of geology, Syr- 
acuse University. 


OHIO 

Cleveland—BURGESS, CHARLES 
OWEN. (R,C/S—JA-M). Technical di- 
rector, Gray Iron Founders’ Society. 
BUR, JOHN SMITH. (A). Sales rep- 
resentative, Cleveland-Cliffs Iron Co. 

Gates Mills—POTTER, HORACE W. 
(C/S—J-M). Consultant (steel), Arthur 
G. McKee & Co. 

Steubenville— McCABE, CHARLES 
GRIFFITH. (M). Foreman of open- 
hearth metallurgy, Wheeling Steel Co. 


OKLAHOMA 
Bartlesville—-CARPENTER, AN- 
DREW HOWLAND. (C/S—S-J). Jun 
ior engineer, Cities Service Oil Co. 
SMITH, SHOFNER. (J). Senior Res- 
ervoir engineer, Phillips Petroleum Co. 
Oklahoma City—SEELY, DWIGHT 
H., Jr. (J). Junior process engineer, 
Sohio Petroleum Co. SNEED, ROBERT 
WHITE. (M). District sales manager, 
Eastman Oil Well Surveying Co. 
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Okmulgee—NEWMAN, ROBERT 
CLARK. (C/s—S-J). Petroleum engi- 
neer, Thomas S. Newman, Geologist and 
Civil Engineer. 

Stillwater—SCHLEMMER, ALFRED 
EUGENE. (J). Instructor in mechani- 
cal engineering, Oklahoma Agricultural 
and Mechanical College. 

Tulsa— BAUMAN, WILLARD ED- 
WIN. (J). Production engineer, Gulf 
Oil Co. JARRELL, L. C. (C/S—S-J). 
Petroleum engineer trainee, The Texas Co. 
OCHELTREE, TEMPEST MATTHEWS. 
(R,C/S—S-M). Chief engineer, Devon- 
ian Co. WILDER, LAWRENCE BER- 
NARD. (J). Junior research engineer, 
Stanolind Oil and Gas Co. 

Webb City—DENNY, JACK PERSH- 
ING. (J). Engineer, Phillips Petroleum 
Co. 


OREGON 

Hillsboro — McWILLIAMS, JACK 
HUGH. (M). Geologist, Alcoa Mining 
Co. 


PENNSYLVANIA 


Beaver Falls—SUMMERFIELD, 
CHRISTIAN JOHN. (M). Research as- 
sociate, Mellon Institute. 

Bethlehem — SELLERS, PAUL ED- 
WARD. (M). Quarry superintendent, 
Bethlehem Steel Co. 

Exton—VON STROH, GERALD F. 
H. (M). Director, mining development 
program, Bituminous Coal Research. 

Feasterville—S CHUCH, EDWARD 
ANTHONY. (M). Chiief engineer, Aero 
Service Corp. 

McKeesport — KELLER, RICHARD 
LATCHFORD. (M). Fellow, Mellon In- 
stitute. 

Philadelphia —HESS, GEORGE L. 
(M). Sales engineer, Aero Service Corp. 

Uniontown—HAMILTON, JAMES L. 
(M). Manager, safety and operating de- 
partments, Republic Steel Corp. 


SOUTH DAKOTA 

Belle Fourche—MIDDLETON, DA- 
VID MAXWELL. (C/S—J-M). Plant 
superintendent, Aladdin Wyoming plant, 
National Lead Co. 

Lead—WARREN, LYLE GEORGE. 
(M). Structural design, Homestake Min- 
ing Co. 


TEXAS 

Alice—BARB, GLEN WAYNE. (J). 
Petroleum engineer, Magnolia Petroleum 
Co 


Austin—CLARK, GLYNN ALDEN. 
(C/S—S-J). Research fellow, Texas pe- 
troleum research committee, University 
of Texas. PLAZ, LUIS. (M). Petroleum 
inspector, Venezuelan Government. 

Beaumont —_ DUBLIN, JAMES RO- 
LAND. (C/S—S-J). Junior petroleum 
engineer, Humble Oil and Refining Co. 

Borger—DANA, PHILIP LYMAN. 
(M). Geologist, J. M. Huber Corp. 

Dallas — BOCK, MORRIS. (M). 
Chief chemist, Southwest division, Sun 
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Oil Co. LIPSON, LEONARD B. (J). 
Senior physicist, field research labora- 
tories, Magnolia Petroleum Co. RENFRO, 
HAROLD BELL. (M). Geologist and 
petroleum engineer, Stodel Oil Co. 
SMITH, GERALD L LLOYD. (J). Petro- 
leum engineer, Magnolia Petroleum Co. 
STORMUNT, DAVID HENRY. (M). 
District editor, The Oil and Gas Journal. 

El Paso—DEISLER, PAUL F. (C/S— 
A-M). Management consultant, self-em- 


loyed. 

Fort Worth—WIiLSEY, LAWRENCE 
EARL. (C/S—S-J). Junior petroleum 
engineer, Stanolind Oil and Gas Co. 

Freer—MURPHY, GORDON JOSEPH 
WARNER. (J). Petroleum field engi- 
neer, The Texas Co. 

Houston—BEEZLEY, JOEL E. (C/S 
—S-J). Production engineer, Pure Oil 
Co. BEILHARZ, CARL FRICHOT. (M). 
Division reservoir engineer, Pure Oil Co. 
BERNHARD, WILLIAM E. (M). Pe- 
troleum engineer, Ginther, Warren & Gin- 
ther. GUEST, HENRY GRADY. (M). 
Senior engineer, Schlumberger Well Sur- 
veying Corp. LEGERON, ROBER 
AIME. (M). Manager of field opera- 
tions, Schlumberger Well Surveying 
Corp. POYNER, HERBERT FLAKE, 
Jr. (C/S—S-J). Graduate student, 
University of Texas. SELIG, AUGUST 
LEWIS. (M). Consulting geologist. 

McAllen—RIDGWAY, ROBERT JO- 
SEPH. (C/S—S-M). Petroleum engi- 
neer, Sun Oil Co. 

Midland—LITTLE, WILLIAM NOR- 
MAND. (M). Division engineer, Tide 
Water Associated Oil Co. MINTZ, JOHN 
MOORE, (J). Associate engineer, Tide 
Water Associated Oil Co. 

Wichita Falls—-REYNOLDS, JOHN 
CLIFFORD STANLEY. (C/S—S-J). Re- 
search assistant, department of petroleum 
engineering, University of Texas. 


UTAH 

Bingham Canyon—BARLOW, VINAL 
STOKER. (M). General mine foreman, 
Kennecott Copper Corp. McNEILIS, 
THOMAS ROSS. (M). Electrical fore- 


Copper Corp. 

HAVEN. (R,C/S—S-M). Assistant gen- 
eral drill and blast foreman, Utah cop- 
per division, Kennecott Copper Corp. 

Lark—COFFEY, JAMES ARTHUR. 
(A). Chief clerk, Lark mine, U. S. 
Smelting Refining and Mining Co. 

Salt Lake City—EARLY, LAWRENCE 
WILLIAM. (M). Sales service repre- 
sentative, Hercules Powder Co. RICH- 
ARD, FRED VINCENT. (M). Safety 
engineer, American Smelting and Re- 
fining Co. 

VIRGINIA. 

Arlington—BRANDENBURGER, OS- 
CAR LOUIS. (R—A). Chief, materials 
supply, Civil Aeronautics Administration. 


WASHINGTON 
Richland—CALLEN, ALFRED COPE- 


LAND, Jr. (J). Metallurgist, Hanford 
works, General Electric Co. 

Seattle—STRANDBERG, THEODORE 
R. (A). Mining engineer, Strandberg 
& Sons. 

Vancouver—JENSEN, JAMES HEN- 
RY. (M). Plant and chemical engineer, 
Pacific Carbide and Alloys. 


WISCONSIN 

Milwaukee— MAROLD, FRANK. 
(R,C/S—S-J). Application engineer, ex- 
port sales department, Allis-Chalmers 
Mfg. Co. 


WYOMING 

Casper—ROBBINS, RAYMOND WIL- 
LIS. (M). District geologist, The Texas 
Co. 

Cody—HAMMAR, HAROLD DAVID. 
(J). Junior petroleum engineer, Stano- 
lind Oil and Gas Co. POLLOCK, 
CHARLES BERTRAND. (J). Junior 
petroleum engineer, Stanolind Oil and 
Gas Co. 

Lusk—GALLIVAN, JOHN C. (C/S— 
J-M). Rocky Mountain division superin- 
tendent, Wood River Oil and Refining Co. 


MANITOBA 

Flin Flon—HUNT, EDWIN S. W. 
(M). Assistant mine superintendent and 
chief mining engineer, Hudson Bay Min- 
ing and Smelting Co. 
ONTARIO 

Ottawa—IGNATIEFF, ALEXIS. (M). 
Mining engineer, division of fuels, Bu- 
reau of Mines. 

Toronto—DEAN, WILLIAM JOHN. 
(M). Manager, Kennex, Ltd. 


ARGENTINA 

Jujuy—RICCI, LUCIANO. (M). Chem- 
ical laboratory chief, Institute de Geolo- 
gia y Mineria de la Universidad Nacional 
de Tucumun. 
VENEZUELA 

Caracas — STILLWELL, KENNETH 
LAWRENCE, Jr. (J). Trainee, The Texas 
Co. WILLIAMS, DAVID BOWEN. (M).- 
Chief scout, Shell Caribbean Petroleum 
Co. 


ENGLAND 

London—LANCE, ALFRED EMER- 
SON. (R—M). Principal control officer, 
ores and minerals, Germany section, Brit- 
ish Foreign Office. 
LIBERIA 


Monrovia—REILINGH, ALBERT. (J). 
Geologist, Liberia Mining Co. 


FEDERATED MALAY STATES 


Perak—KENNEDY, ERROL MOS- 
TYN. (C/S—S-J). Junior assistant, 
Gopeng Cons. Ltd. 

INDIA 


Bombay—MEHTA, PESI EDI. (C/S— 
S-M). Technical assistant, Tata Indus- 
tries, Ltd. 
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Oorgaum—VAVID, JOSEPH PETER. 
(M). Inspector of mines, department of 
mines and explosives, Government of 
Mysore. 


NEW SOUTH WALES 

Broken Hill—FISHER, GEORGE 
READ. (R—M). General manager, Zinc 
Corp. 


NEW CALEDONIA 

Noumea—ROUTHIER, PIERRE 
JEAN. (M). Chief of the geological mis- 
sion, Office de la Recherche Scientifique 
Coloniale. 


Student Associates 
Elected December 15, 1948 
Thomas M, Anderson..... - te v. Ariz. 
George H. Bailey.........Univ. Idaho 

James H. Barnett.... Sch. 
Lawrence E, Barrett..Colo. Sch. Mines 
J. aédees Sch. Mines 

Hubert E. 
Iie L. Bessinger...C 4 Sch. _ 
---Colo, 

Ervin G. Bilderback.... -Texas A&M 
R. Blair...........Okla. A&M 
John L. Bolles...... --Colo. Sch. Mines 
Olien N. Bradford.........Okla. A&M 
Tyler Brinker........ é Sch. Mines 
8. _Bryson....Colo. Sch. Mines 
Floyd D. Burnside...Colo. Sch. ines 
vid Caldwell... Sch. Mines 
— W. Caldwell ARE Sch. Mines 
alter es Sch. Mines 
Chih Wen Chen.........Ill. Inst. Tech. 
David C. Pe > Sch. Mines 
Ben B, Chomick......Colo. Sch. Mines 
Geectes - Coenen....Colo. Sch. Mines 
H. Coleman........ -Okla. A&M 
Alva 9, Comer. -.+-.. 7; Olle. A&M 
Danie’ Cooper... ‘colo. Sch. Mines 
William M. Dento: --+..-Okla. A@M 
William P. Donovan. Il. Inst. Tech 
woe B, or Sch. Mines 
x tig ng ee Ty gt 
oseph DuBo . Sch. Mines 

Richard J. -Colo. Sch, 
Arthur J. Dyson......Colo. Sch. Mines 

Aly A. ~Gauszar.......... Okla. 
Burnett EB. Bilis........... -Univ. Mo 
Foster E. Endacott...Colo. Sch. Mines 
Richard K. Epps......... .-T A&M 
Hugh W. Evans.......Colo. Sch. Mines 
Ernest C. Fitch, Jr....... ..Okla. A&aM 

Fitzgibbons 

lo. Sch. Mines 
Walter S. Forbes.....Colo. Sch. Mines 
Martin S. French.....Colo. Sch. Mines 
Richard H. Fulton... lo. Sch. Mines 
Jeremy V. GI seeeeeeesee Univ. Mich 
-Dennis regg......Colo. Sch. Mines 


eee tkevens ..-Okla. A&M 
John C. Holden........... Okla. A&M 
R. Holman......- Univ. Cali. 

J P. Hopkins... Okla. 
E. Hopkins......: Univ. Mich. 


. Sch. 
Weli-pei Hu............ +++5.,-Unly. Utah 
uang........ Inst. Tech. 
Douglas O. Hukkanen...... Univ. Calif. 
John B. Hundley, ar. -..-Stanford Univ. 
Jonn $ oe ar ars A. Un 
Pe a ‘s 
Gien O. JOnn............ Adelaide Univ. 
Thomas C. Keating....Colo. Sch. 
Norman Korn ........ Colo. Sch. 
Kenneth B. Larson....Colo. Sch. Mines 
William A. Libby..Texas Mines & Met. 
vid R. Lohr........Colo. Sch. Mines 
Murrell D. Long..... -Colo. Sch. Mines 
David M. Mathews....Colo. Sch. Mines 
William belt FO ais Ca Colo. Sch. Mines 
Robert C. --+-Colo. Sch. Mines 
Ira McKeever, Jr...Colo. Sch. 
Donald T. Moore...... Colo. Sch. Mines 
Edward A. Morrison...Colo. Sch. Mines 


Robert H. Muench....Culo. Sch. Mines 
R. Neison....... Colo. Sch. Mines 
John D. Noll..... «...Coio, Sch. Mines 
Hugh W. Olmstead....Colo. Sch. Mines 
Homer C. NS 9 ecsen ce A&M 
Harold Uverstreet..Colo. Sch. Mines 
Robert 8S. Peveoses Colo. Sch. Mines 
William L. Parker....Colo. Sch. Mines 
Herbert L. Peel........... ikla. 
Bugene M. Pohoriles........ Okla. 
Fred F. Polizzano....Bkiyn. Nd Inst. 
OS See ae kla. A&M 
Joseph C. Richardson, Jr...Texas A&M 
. Riggott. ....Colo. Mines 
James A. Robertson....... Okia. A&M 
Clovis E. i RS Okla. A&M 
Charles W. Rohler....Colo. Sch. Mines 
David A. Rowland....Colo. Sch. Mines 
Leonard B. Saltzman... .Ill. Inst. _ 
Lawrence Sama......Bklyn. Baek 
Norman Schapiro........... Bklyn. Gol 
Treadwell C. Schmitt.Texas Min 
urtliff....Colo. Sch. Mines 
Ri .-Colo. Sch. Mines 
John W. Stephens osetee Colo. Sch. Mines 
Harold W. Stouffer....Colo. Sch. Mines 
Paul P. Sundback (c/s—J- S)....MIT 
W. Swindle.......... Univ. Wis. 
William P. Thornton........ Okla. A&M 
Toman, Jr.....Colo. Sch. Mines 
Henry C. Wach Jr....Okla. A&M 


Arthur W. 7 a. w. .Colo. Sch. Mines 
a a ee . Stanford Univ. 
Okla. A&M 


-Colo. Sch. Mines 


Jasper N. arren....Colo. Sch. Mines 
John R. Weeks, IV....Colo. Sch. Mines 
t O. Wenzel..........Univ. Ariz. 
John R. Weyler...... Colo. Sch. Mines 
Robert D. Whitmer..Mo. Mines & Met. 
ward H. Whitlock......Univ. Okla. 
David B. Ikie, Jr...... Univ 
1 Williams Colo. Sch. Mines 
CRamG VW. WEG. oc ccccccéccsece 
Russell L. Wood...... Colo. Sch. Mines 


Shui Choh Yue....... .-Ill, Inst. Tech. 


Elected January 19, 1949 


Charles J. atoms. +-.-Mont. Sch. Mines 
William x Adkins..N. Mex. Sch. Mines 


Richard A, 

Mich. Min. & 
Robert B. Anders....Mo. Mines & Met. 
George M. Anderson..Mo. Mines & Met. 
Richard C. Anderson Lag 

N. Mex. Sch. Mines 
Frank M. Antonioli..Mont. Sch. Mines 
Charles Arentzen....M 


i 


John D. Aumen, Jr 
John W. Bader (R—S)...Lehigh Univ. 
Stephen S. .--Univ. Pit 
Walter E. Baily. -Mo. Mines & Met. 
Emmett B. Ball, Jr.........Univ. Nev 
Dale G. Ballmer....N. M Sch. Mines 
Ec cseckhee¢e kia. A&M 
E. Crittenden Barker....... niv. Ala. 
Claude R. Barnes, Jr..Mont. Sch. Mines 
John 8S. Benko......... ette Coll. 
Robert W. Berkhahn.. in. & Tech. 
Irving G. tz......Mo, Mines & Met. 
James * Borie “engy FER. Mo. Mines & Met. 
George F. Braun...... . yette Coll. 
Harold J. — “Mich. Min. & Tech. 
.....Univ. 8. Calif. 
Jack Brodsky...... . Mex. Sch. Mines 
Robert L. Bronnes.......... Univ. Ala 
G. wn......Univ. 8S. Calif. 
Willow M. Burand..N. Mex. Sch. Mines 
Henry J. Burnell....... Lafayette Coll. 
Russell A. Calvin, -Lafayette Coll 
Biton F. Carlile, Jr......... niv. Nev 
Andrew T. Cassell, Jr....... Univ. Calif. 
James H. Clement....Mont. Sch. Mines 
Elbert E. Comstock..Mo. Mines & Met. 
Birney S. Covell, Jr....... Univ ‘ash. 
| aye 9 UMaine kia. A&M 
William E. Coolbraugh.Mo. Mines&Met. 
Richard G. Craddock 
N. Mex. Sch. Mines 
Worth B. Cunningham, Jr. 
Rutgers Univ. 
David Dalpini....... Mo. Mines & Met. 
Gordon P. Daniells..N. Mex. Sch. Mines 
©. ee. ...5> Mont. Sch. Mines 
Donald H. Defbert..N. Mex. Sch. Mines 
John P. Denny (R—S)....Univ. Utah 
Buddy R. Dixon........... Okla. A&M 
James J. Doherty..N. Mex. Mines 





Robert E. Evenson...Mont. Sch. Mines 
John A. Feeger.....-......Univ, Nev. 
Robert J. Ferranti..N. Mex. Sch. Mines 
Ghatiee Wwe e-4 -N. Mex. Sch. Mines 
Fritts. .Mich. Min. & Tech. 


Crawford E. 

Bill L. Gabelmann...Mo. Mines & Met. 
Robert J. Ganley. . es & Met. 
John E. Gardner, Jr...Mo. Mines & Met. 
Jack T. Gentry...... ont. Sch. 
Gustaf M. Granstrom...... Univ. Nev 
James 


Mich. Min. & Tech. 


Darwin E. Gregory..N. Mex. Sch. Mines 


John D. Grimsley. :N. Mex. Sch. Mines 
ae ‘oO. Haas......Univ. Pittsbur, 
Robert J. Hand..........Texas 
pee (a aaa es 


V. Hastings...... 


. Hild a, RP. 
William E. Hill..... Mo. Mines & Met. 
in C. Hockenbury 
Mo. Mines & Met. 
James S. Hopkins, Jr. - 


Mo. Mines & Met. 
John E. Hopper....N. Mex. Sch. Mines 


Arthur A. Huntz ger....Rutgers Univ. 
Gordon B, Irvine, Jr.......Wash. State 

Robert K. James........ niv. 8. Calif. 
Sydney W. Jarvis........ tago Univ. 
Paul Jones...... Mich. Min. & Tech. 
Vishwanath J. Joshi..Mont. Sch. Mines 


James E. a el -N. Mex. Sch. Mines 
-Mont. Sch. Mines 


Dale F. Kittel....... * :Mont. Sch. Mines 
Max Kliewer.......... Univ. 
Albert Krainess..Mo. Mines & Met. 


John A. Kruppenbach 
- Mex. Sch. Mines 
..Univ. 8. Calif. 


Louis L. Landers Jews 50 
Frederic G 


ce) 
Sch. 





cGaw. 
Paul MelIlro: Ir....-Mo. Mines & Met. 
McMahan... Mo. Mines & Met. 


Jack B. 
John = McNabb, Jr. 


& Tech. 
Russell H. Michel.......Ru Univ. 
‘ames T. Mikkola... .Mont. h. Mines 
Robert J. k......Univ. S. Calif. 
Charlies E. Morgen ahs 


John H. Osborne, Jr...Mo. Mines & Met. 

bie L. Perry..... o. Mines & Met. 
Robert 606 i scccese Ohio State 
ar ll Ww. Phillips (R—S) . Univ. Mich. 


Salvatore F. Piperatoc....Lafayette Coll. 
William L. Poiglase. . Mont. Sch. Mines 
William R. Prindle........ Univ. 
Robert W. Pu .Mont. Sch. Mines 
William E. ert..Mo. Mines & Met. 
me a J. Renner......Mo. Mines & Met. 
R—S). &M 


. Texas 
Raroit B. Russell..N. Mex. 
ussell 


John P. Russell........ Lafayette Coll. 
14 EB. Samples. .N. Mex. Sch. M 
Joseph A. Sa ..--Mich. Min. & Tech 
Seymour 0. langer . Rutgers Univ. 
Vernon B. Schneider. .... Univ. Toronto 
Bugene T. Schnieder..Mo. Mines & Met. 
B. ibitas Sb < ok Univ. Nev. 
Paul D. See.......... reg. State Coll 
John W. Shannon......... kla. 
Wright C. Sheldon..Mich. Min. & Tech. 
A. Simpson. .Mo. Mines & Met. 
Richard W. Sippel. .N. Mex. Sch. Mines 
James EF. Slosson....... Univ. 8. Calif. 
Donald R. K. Smith...... Otago Univ. 
Harrison + vie oe Univ. 8. Calif. 


Thomas EF. Tietz.......... intv. 
Joseph W. Tripp.. “Mont. Sch. Mines 
Robert EB. ...Mo, Mines & Met. 
Albert Villarreal...Mich. Min. & Tech. 
John W. Warren, Jr...Mont. Sch. Mines 
William E. Watt...... Coll. 
Ronald J. White...... Mont. Sch. Mines 
Robert W. Wilks....Mo. Mines & 
Richard V. Wyman......... Univ. 
Francis M. Young....Mont. Sch. Mines 


James R. Young, Jr..Mich. Min. & Tech. 
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Application of Screening and 


Classification for Improved 


Fine Anthracite Recovery 
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By W. J. PARTON,* Member AIME 


Tue efficient recovery and prepara- 
tion of small sizes of anthracite called 
No. 4 Buckwheat (34, by 342 in.) and 
No. 5 Buckwheat (142 in. by 0), pre- 
sent a difficult problem to the anthra- 
cite operators. In many instances 
preparation of these sizes, particularly 
No. 5 anthracite, is extremely ineffi- 
cient. In many of the older preparation 
plants, inadequate facilities, and often 
none at all, were provided as an integral 
part of the plant for cleaning this fine 
anthracite. Consequently, much of the 
material smaller than 34 in. was dis- 
carded. As the demand for these sizes 
increased, facilities for preparing the 
fine sizes were often crowded into 
existing structures with consequent 
sacrifices of capacities and efficiency. In 
addition to this condition, the methods 
of preparing the finest sizes are being 
developed in an attempt to improve 
their efficiencies. Because the demand 
for small sizes of anthracite still is in- 
creasing, many operators would benefit 





by investigating and improving the 
cleaning equipment employed on these 
sizes. 

The object of this paper is to de- 
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scribe a stationary screen device from 
which the underflow is restricted by 
orifices, called a launder screen, along 
with operating results of several appli- 
cations of this screen; a settling tank in 
which two classified products are pro- 
duced by the installation of a cylindri- 
cal partition of smaller diameter than 
the original tank, one product being 
recovered from the small tank created 
by the partition and one product from 
the space between the inner and outer 
tank walls; a small pocket classifier or 
hydraulic trap for use in removing high 
ash particles from a sludge flow; the 
classification or segregation of sludge 
solids occurring in a 16 in. diam pipe 
flow by analysis of samples procured at 
different zones; and the operating re- 
sults of a Fahrenwald sizer, as well as 
the performance of the concentrating 
tables handling the classified products. 





San Francisco Meeting, February 
1949. 

TP 2532 F. Discussion of this paper 
(2 copies) may be sent to Transac- 
tions AIME before April 30, 1949. 
Manuscript received Sept. 22, 1948; 
revision received Nov. 15, 1948. 

* Assistant to the General Manager, 
Lehigh Navigation Coal Co., Lans- 
ford, Pa. 











These simple devices were employed at 
the collieries of the Lehigh Navigation 
Coal Company Incorporated, Lansford, 
Pa., in order to improve preparation 
results on the fine sizes of anthracite. 


Launder Sereens 


The launder screen is a screening and 
dewatering device which probably 
could be used advantageously in the 
flow diagram of many fine coal plants. 
Fig 1 shows that it consists of a sta- 
tionary screen constructed by placing 
6 in. high partitiens every 6 in. along 
a launder. Holes are then drilled on 
6-in. centers across the bottom of the 
launder to receive pipe bushings of the 
desired diameter. The screen cloth is 
tacked on top of the partitions. 

When water and solids are fed to the 
screen, only a small portion of the total 
water is removed through the orifices in 
each compartment so that the water 
in the feed is distributed evenly over 
the whole length of the screen. The 
screening action which results is very 
efficient because the solids are kept in 
a fluid condition for the full length of 
the screen. Blinding of the screen can 


‘ be minimized by the use of screen cloth 
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FIG 1—Launder screen. 
w 
Oj 
or 
Table 1 . . . Operating Results of Original No. 5 Anthrafine Plant, Nesque- Le 
honing Colliery sc 
—tam ] T 3 3 7 
rons va 
| Feed NonS Cleaner | Dewatering Sereen | Coal Product Da 
Tepe De 60 9.4 45.1 5.5 of 
a 36 . 06 65.5 32.7 13.79 - 
r 
Size Analysis Por font Per Cont Per" s Per Cont Pe Gent po'Cent Pert pan | Per Cone 
so" | ors | asa2 | S40}] 53-6 {o:30} 10.05 { §:60} 8.3 
+14 2.40 | 14.7 8.28 | 50.9 1.64 20.32 8. 
+20 26.56 | 29.0 35.16 | 62.1 17.60 | 14.1 39.48 | 11.7 
+28 25.48 | 32:8 26.36 | 64.7 22/92 | 22.0 20:36 | 16.1 
+35 18.80 | 39.9 15.56 | 69.6 20.92 | 34.3 9.60 | 25.6 
+48 10.92 | 46.7 7.00 | 70.5 13.72 | 45.1 3.28 | 295 
+65 6.12 | 60.4 2:96 | 75.7 8.52 | 56.0 1.20 | 34.2 
+100 4.20 | 60.4 1.36 | 76.1 6.36 | 59.5 0.40 
+150 1.68 | 57.3 sie} {i$ 59.6 ‘al 2:9 
+200 1.08 | 52.5 0.40}| 63.8 1.80 | 54.0 0.04 
—200 1.88 | 51.5 0.12 3.68 | 56.0 0.04 
100.00 100.00 100. 00 100. 00 
00 * Sire. 
2200 Ghd MoS WO: sone 
@ Cheoner 
Coc/ 
SS TW 
a aed eo 
2A TPH — Yow” 
Seed 607PH CS-AFX Zech 8.67% Bch 
Ath 56.06% 
FIG 2—Original No. 5 anthrafine cleaning system, Nesquehoning Breaker. 
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Table 2. . . Operating Results of Revised No. 5 Anthrafine Plant, Nesquehoning Colliery 
“Sample Number I z t zy Ls a 7 
of 
Fert te Underfiow or | Overflow of a Underfiow SMe 
Screen Screen to Cleaner — 
(Coal End) 
Tons Per Hour 61 10 $1 10 2.4 8.8 8 
Ash, Per Cent 39.0 52.83 34.18 71.83 48.55 46.43 14.74 
Gallons Per Minute 2,300 1,200 1,100 500 600 
Weight,| Ash, | Weight,| Ash, | Weight,| Ash, | Weight,| Ash, | Weight, Ash, Weight,| Ash, | Weight, | Ash, 
Size Analysis Per Per Per Per Per Per Per Per Per Per Per 
Cent Cent Cent | Cent | Cent Cent Cent coat Gee Cent Cent Ceat Cent Cent 
+10 mesh 0.2 0.0 0.9 23.7 2.1 37.1 0.1 0.2 
+14 0:3 19.9 {e:3} 33.0 { 3.2 | 11:5 4.8 | 43.5 8:1} 19.54 { 3.0} 7.8 
+20 12.5 | 21.5 1.4 24.7 | 29.2 35.4 71.5 1.3 22.2 11.2 
+28 18.5 20.7} 2.0 | 35.3] 25.8 | 27.1 29.1 74.2 ¢-2} 31.4 4.0 19.23 | 40.92 11.8 
+35 20.8 24.2 7.5 39.0/ 21.0 | 32.4 18.9 74.0 7.2 ; 18.2 31.2 24.92 19.8 
+48 15.0 | 32.6] 16.5 47.9| 11.4 38.2 6.3 72.9 | 23.4 | 41.5 | 22.5 47.1 6.80 41.8 
+65 10.4 | 47.5] 20.4 | $3.1 5.6 52.3 2.0 | 71.4 | 24.4 | 48.1 16.7 57.6 1.60 | 44.1 
+100 8.5 57.3 | 20.9 | 57.8 3.1 58.7 0.9 71.1 20.9 54.8 13.5 56.8 0.20 
+150 4.4 | 58.1] 10.7 60.7 1.3 56.7 0.2 9.4 57.4 7.2 56.0 0.08 4.6 
+200 3.3 59.0] 6.0 58.5| 0.8 54.1 3:1} 66.7 {3 55.8 4.5 54.6 0.04 : 
—200 5.5 | 60.6] 14.5 | 60.7 2.2 60.5 0.2 9.8 54.5 11.9 60.9 0.04 
Solids, per cent 7.92 3.33 17.4 1.92 4.36 
Note Note e 
3 ft of 24 mesh 18 ft of 24 mesh 
15 ft of 20 mesh 


with approximately 50 pct, or more, 
open area and by the use of the proper 
orifices in the bottom of the trough. 
Large orifices cause more blinding of the 
screen. 

Applications of this type screen are 
varied; it can be employed to remove 
excess water from a feed product ahead 
of cleaning equipment, as a screen to 
remove fine particles high in ash con- 
tent from a sludge, or to produce a 





sized product. Examples of where it has 
been employed successfully are as 
follows: 

Nesquehoning Breaker fine coal 
plant for No. 5 Buckwheat (3¢2 in. by 
0) was extremely inefficient because of 
the inadequacy of the hydraulic classi- 
fier type machine to handle the high 
ash feed. This classifier called a gyro- 
tator is similar to a hydrotator except 
that the water is pumped through a 








stationary casting in the bottom of the 
tank. The casting is designed to impart 
a tangential flow to the water. Most of 
the product from the classifier was 
wasted in an effort to get a small ton- 
nage to market at a satisfactory ash 
content. Fig 2 shows the flow diagram 
of the cleaning system previous to 
alterations and Table 1 gives the op- 
erating data. 

In order to improve the efficiency of 
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FIG 3—Revised No. 5 anthrafine cleaning system, Nesquehoning Breaker. 
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FIG 4—Installation of launder screens, Lansford Colliery. 
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FIG 5—Launder screen circuit, Lansford Colliery. 


Table 3... Operating Results of Parallel Screening Circuit, Lansford 






































Colliery 
Sample Number T z 7 7 
Product Name Feed No. 4 Anthrafine | No. 5 Anthrafine Underflow 
Feed | Feed 24 Mesh to Waste 
L 
Gallons Per Minute 900 
Per Cent 7.17 
Tons Hour 60.0 29.8 32.0 16.2 
Cent 28.18 28.68 34.09 46.79 
. : eT 
; Ww t,| Ash, | W t,| Ash, | Weight,| Ash, | Weight,| Ash, 
Size Analysis Per Cont|Per Cont Por Cont Per Cent} Per Cent} Per Cent) Per Cent} Per Cent 
+20 mesh 35.8 21.68 66. 27.57 0.6 22 33 0.0 0 
+30 19.4 23 .66 20.8 29.23 18.6 29.11 6.0 | 0 
—30 4.8 35.34 13.2 33.05 80.8 36.20 | 100.0 46.7 
the cleaning system several changes operating data in Table 2. feed slurry and the removal of 10 tons 


were made by employing launder In this particular cleaning circuit the per hour (tph) of high ash material 
screens and a dewatering tank. The launder screen enabled 1200 gpm of from the circuit ahead of the cleaner. 
revised circuit is shown on Fig 3, and excess water to be eliminated in the The second launder screen installed on 
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Table 4 . . . Operating Results, Lansford Launder Screen 

















Feed to 16 Mesh Screen Oversize | Undersiso 
Nove Fre, | Undersize | No. 5 Feed | to Waste 
Retained On Elevator Dilution y Ag yas mia = ad a 
Solids, Water Per Cent Screens, Screens, 
Per Cent | Solids | Per Cent Per Cent | Per Cent 
+8 mesh 0.08 0.0 0.20 0.00 0.00 0.00 
+10 8.92 0.0 16.88 0.00 0.00 0.00 
+14 6.48 0.0 16.40 0.00 0.00 0.00 
+20 25.48 0.0 42.20 1.20 2.00 0.10 
+28 18.80 0.0 15.08 16.00 29.36 2.30 
+35 15.52 0.6 3.52 20.80 36.16 6.70 
+48 9.72 0.8 1.08 14.20 14.68 11.50 
+65 5.80 3.6 0.60 8.80 §.52 12.50 
+100 1.20 10.8 0.40 6.50 2.68 5.00 
+150 4.60 8.8 0.68 7.20 2.08 17.90 
+200 1.40 8.0 0.68 5.50 1.48 7.60 
- 2.00 67.4 2.28 19.80 6.04 36.40 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
Composite, ash 24.75 42.81 22.86 34.26 24.03 38.91 
lids, per cent 5.83 $2.11 8.34 
Flow, gpm 1200. 300. 1030. 
Tons per hour 60.0 17.5 30.5 47.0 24.2 22.8 
Recovery, per cent 100 39.4 60.6 31.2 29.4 




















the coal product from the classifier 
served to eliminate approximately 500 
gpm of water which the original de- 
watering shaker was not capable of 
handling because of the increased bed 
on this screen resulting from increased 
recovery. Also this screen assisted in 
removing the high ash fines, which were 
overflowed by the classifier as indicated 
by the analysis of the solids. 

Modification of this anthrafine cir- 
cuit resulted in recovery of approxi- 
mately five times the tonnage originally 
sent to market. The stationary screens 
efficiently removed high ash particles 
without appreciable blinding. Life of 
the bronze screens was approximately 
84 hr. 

Screen cloth employed had the fol- 
lowing specifications: 





Mesh 16 20 24 














Wire diameter, 








. 0.018 0.016; 0.0135 
Opening, inches 0.0445 0.034) 0.0282 
Open area, per 

cent..... : 50.7 46.2 (45.8 
Launder orifices... .| 4 in. diam 





At Lansford Colliery, the No. 4 
Buckwheat (349 by 34» in.) and No. 5 
Buckwheat (342 in. by 0) products 
were originally cleaned in a combined 
feed product by twelve concentrating 
tables. Because of the large range in 
particle size of this feed, table effi- 
ciency was very low. Furthermore, 
increased feed tonnages caused by a 
greater feed to the cleaning plant 
necessitated that increased cleaning 
capacity be provided or that proper 
sizing of the feed into the separate 
products be accomplished. Also re- 
moval of some of the fine high ash 
particles ahead of the tables seemed 
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desirable. Accordingly launder screens 
were installed for this purpose as 
shown in Fig 4. Two screening circuits 
operating in parallel were constructed 
to handle the total tonnage of anthra- 
fine feed. The flow diagram of one of 
the parallel screening circuits is shown 
on Fig 5. 

Water for screening is provided by 
pumping part of the overflow from the 
anthrafine settling tank to the screens. 
Considerable fine high ash material is 
thus added to the circuit. However, 
this objectionable material is removed 
by the 24 mesh screen and is discarded. 
Preliminary operating results of this 
circuit are given in Table 3. 

Wash water containing 5.93 pct 
solids at 36.99 pct ash was used for 
screening. As a result, 18 tons per hour 
of these high ash solids were introduced 
into the circuit. If clean water was 


available, considerable improvement 
would result in the screening and sub- 
sequent cleaning circuits. 

Table 4 gives additional operating 
results of the launder screen when used 
for producing a sized product. 

A 16 mesh screen is used to affect a 
28 mesh cut. The velocity of the material 
passing over the deck reduces the size 
of particles which pass through screen 
openings. The oversize product, or 
the No. 4 feed, carries 77.4 pet of 
the plus 28 mesh material in the feed. 
Undersize in the product amounts to 
9.24 pct. Overall screening efficiency 
for this screen at an effective cut of 28 
mesh is 85.9 pct. 

The secondary screen was dressed 
with approximately 70 pct 20 mesh 
cloth and 30 pct 24 mesh cloth at the 
time the samples were procured, for 
which analyses are given in Table 4. 
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FIG 6—Settling tank circuit, Coaldale Colliery. 
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For an effective separation of 48 mesh, 
the oversize product from this deck 
carried 81 pct plus 48 mesh particles. 
Overall screening efficiency at 48 mesh 
is 80.7 pet. The undersize product from 
this screen carried more plus 48 mesh 
material than desirable because of the 
use of some 20 mesh screen. A more 
desirable separation is made with all 
24 mesh cloth on this secondary screen 
as indicated by the data in Table 3. A 
complete size analysis of a 24 mesh 
cloth underflow is shown in Table 5. 
When used for sizing, the flow over 
the launder screen should be regulated 
so that essentially all the water has 
been removed through the cloth by the 
time the flow reaches the discharge 
point. Only sufficient water should be 
allowed to overflow the end of the 
screen to provide continuous removal 
of the oversize particles. When dirty 
water is used for screening, a good 
practice is to remove all this water 
through the screen several feet from the 
end of the screen. Sufficient clean water 
should be added to this point to flood 
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FIG 7—Orifice design. 


the oversize particles over the remain- 
ing length of the deck. 

For comparison with the bronze 
screen cloth, a stainless steel wire cloth 
was recently placed in service. Longer 
life and less blinding is obtained with 
this screen, as compared with the bronze 
cloth. Minimum life of the stainless 
steel cloth was 450 hr. Most of the 
cloth originally installed is still in ser- 
vice at the writing of this paper. 

One of the problems encountered 
with the launder screen is blinding from 
a hair or fiber-like material, which re- 


Table 5... Size Analysis of 24 











Mesh Cloth Underflow 

Retained on Material. | Ash, Per Cont 

35 mesh 0.7 

és ee 

3 > a 

200 8.0 41.99 
—200 “3 54.62 
Composite 100.0 46.79 














quires the running of a steel brush over 
the deck occasionally. This material 
may be wood fiber, excelsior, or hay. The 
use of fresh water for screening rather 
than dirty, recirculated water will 
undoubtedly overcome this difficulty 
to a great extent. 


Cealdale Colliery 
Anthrafine Piant 


Recovery of No. 4 Buckwheat (342 
by }4q in.) and No. 5 Buckwheat (3 
in. by 0) at Coaldale Breaker was made 
by settling the raw feed (representing 
the 34, in. underflow from the main 
sizing shakers) in a 12 ft 6 in. settling 
tank. This settling tank was originally 
21 ft 6 in. in diameter but was reduced 
in size because of inadequate markets 
and difficulty in cleaning the finest 
particles. With the increasing demand 
for fine sizes of anthracite created dur- 
ing World War II, additional tonnages 
of classified feed were recovered by 
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Table 6 . . . Coaldale Anthrafine Settling Tank Operating Results 
T 7 z 














Sample Number 2 3 
oningl, «| SS FES IP | of Outer Tank | Underflow | Coal Product 
21 Ft 6 In. An hrafine ny ate Screcns Oversize 
Mant 
Flow, GPM 5000 
Solids, Per Cent 6.04 
Solids, TPH 77 101 45 15 
Ash Content, Per Cent’ 33.60 29.98 24.72 35.96 14.69 
Weight,) Ash, | Weight, Ash, |Weight,| Ash, | Weight.) Ash, |Weight,) Ash, 
Size Analysis Per Per Per Per Per Per Pes Per Per Per 
Cent | Cent | Cent | Cent | Cent | Cent | Cent | Cent | Cent | Cent 
+8 2.0 20.2 0.1 11.9 
+10 16.0 | 22.2) 0.21) 193 0.9 ‘ 
+14 14.4 17.5 0.5 a 1.0 8.2 
+20 23.6 28.9 3.5 9.4 0.1 8.5 9.2 
+28 0.4 17.9 18.1 29.0; 10.3 9.1 6.2 15.44) 22.4 9.2 
+35 1.6 . 11.1 38.9 | 17.8 12.0 5.3 33.8 12.6 
+48 4.0 15.9 5.8 46.5 | 17.7 17.8 | 15.4 20.9 | 18.2 18.7 
+65 6.4 14.9 3.0 50.4 | 14.5 25.1 | 19.0 29.0 7.8 24.3 
+100 13.6 20.2 2.3 49.7 | 13.2 34.4 | 21.2 39.0 4.2 33.7 
+150 10.8 25.21; 1.3 42.3 7.4 40.4 | 13.5 45.3 1.3 38.2 
+200 10.4 29.54) 0.8 39.9 3.4 40.7 7.0 “4.8 1.0 37.2 
— 200 52.8 43.5 1.6 41.8; 11.5 45.5 | 18.3 47.0 0.8 36.6 



































using the space between the inner and tank. Fig 6 shows the design of the ered through the orifices are screened 
outer tanks. Material which settles in settling tank and the position of the un- over two vibrating screens to remove 
this area is discharged through a series _derflow orifices. The flow diagram also the high ash fines and thus produce a 
of orifices placed in the bottom of the shows that the classified solids recov- satisfactory product for market. 
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FIG 9—Wood pipe (1534 in. diam) sections sampled and analyzed for classification test. 


Operating results of this circuit are 
given in Table 6. 

Several types of replaceable orifices 
were used in the bottom of the tank 
to regulate the discharge. Fig 7 shows 
one type of orifice with a replaceable 
glass insert held in place by the bolt 
heads. Life of this orifice is approxi- 
mately one month as compared with 
two weeks for a plain steel orifice. 
Twenty-five orifices were installed in 
the tank bottom to obtain the desired 
discharge flow. 

The recovery of additional No. 5 
anthrafine by discharging the classified 
material through orifices in the bottom 
of the tank and screening this material 
to eliminate high ash fines resulted in 
an increase of approximately two and 
one-half times the original tonnage. 


Peeket Classifier 


A small pocket classifier designed for 
use in treating the oversize product of a 
flotation plant has proved to be of con- 


siderable help to remove pyrite and 
high ash particles from the underflow 
of a hydroclassifier. Fig 8 shows the 
design of this machine. 

The classifier is of the surface current 
type consisting of a feed plate A, upper 
sorting chamber B, and the lower 
sorting chamber or teeter column C. 
Hydraulic water is introduced at the 
bottom of the teeter column by diffus- 
ing it through a perforated screen. A 
stem-type valve is used to control the 
discharge of refuse or classified over- 
size from the bottom of the teeter col- 
umn. The cam action of the diaphragm 
pump was used to raise and lower the 
stem valve to permit the desired under- 
flow discharge by attaching a chain 
through pulleys from the cam to the top 
of the valve stem. The degree of open- 
ing of the valve on each stroke (45 
rpm) is controlled by the amount of 
slack in the chain. This type of classifier 
shows promise for use in preparing 
classified feed for concentrating tables. 
When used for removal of high ash 


particles from a feed of 140 gpm at 32 


pet solids, a typical underflow sample © 


from an 18 by 24 in. classifier is given 
in Table 7. 


Table 7 . . . Typical Underflow 
Sample 
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In the operation of the classifier, pri- 
mary stratification takes place accord- 
ing to size and gravity as the pulp 
flows over the feed sole or plate. The 








Table 8 . . . Results of Pipe Classification Test 
Velocity | Discharge, | _ Solids, Solids, ye Solde 
Section | Ftper Sec | GPM | Per Cent Ta || te | te 
TPH TP 
1 4.7 145 17.8 7.0 3.4 4.5 
2 8.7 977 7:0 17:5 3:3 5.9 
3 13.0 1,220 5:0 15.5 1:3 2:8 
4 14.8 1/830 44 20:6 0:8 1:6 
5 13.0 1,400 3.7 13.0 0:2 0:6 
n 10:8 1,020 30 7.7 0.1 0:3 
7 8.7 425 2:5 2:8 
Composite 11:5 7,000 5.36 95 
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partially stratified particles enter the 
upper sorting chamber which sloughs 
off the lightest and finest particles. 
Final separation on the particles which 
settle in the upper chamber is accom- 
plished in the teeter column. 


Classification in 
Pipe Flew 


A test was conducted on the flow of 
silt-laden water from the 16-in. wood 
pipe line feeding the Tamaqua Colliery 
froth flotation plant to determine the 
amount of segregation and classifica- 
tion of solids that occurs. Approxi- 
mately 7000 gpm of slurry water was 
passed through 400 ft of pipe. Sampling 
of the line was done by introducing a 
slicer at different elevations in the 
cross section of the pipe and procuring 
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FIG 10—Flow characteristics of 16-in. pipe. 


samples from each section. The velocity 
of each pipe section was approximated 
relatively by measuring the rate of dis- 
charge through the slicer when placed 
in the different pipe zones to procure 
the samples. Fig 9 shows the manner in 
which the cross section of the pipe was 
divided. A summary of the results from 
several tests is given in Table 8. 

Fig 10 shows graphically the dis- 
tribution of the flow and solids in the 
cross section of the flow.. The lower half 
of the pipe flow carries approximately 
8.4 tph of the plus 28 mesh particles in 
3200 gal of water. The upper section 
carries only 0.7 tph of the plus 28 
mesh material. 

Table 9 gives the size and ash analy- 
ses of the solids recovered in the various 
cross-section zones of the pipe except 
for Zone 7 which was not sampled on 
this particular test. These data indicate 


that considerable classification of the 
suspended particles takes place in the 
pipe flow. This condition makes possi- 
ble the splitting of the flow into sepa- 
rate zones to enable the separate 
handling of that part of the flow which 
carries the preponderance of the desired 
particles. 


Fahrenwald Sizer 


The advantages obtained from im- 
proved table operation by feeding the 
tables with a classified feed have been 
discussed much in the past. The use of 
a Fahrenwald sizer on an anthrafine 
feed consisting of both No. 4 anthrafine 
(39 by 2 in.) and No. 5 (343 in. by 0) 
sizes will be described by data in Tables 
10 and 11. Data on sizer performance in 
Table 10 indicates that Spigots 1 and 
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2 discharged much of the high ash 
material resulting in a composite ash of 
43.46 pct. Most of the material smaller 
than 28 mesh consisted of refuse parti- 
cles. This product consists essentially of 
a No. 4 anthrafine feed. The coal end of 
the table operating on these spigot 
products, analysis in Table 11, shows 
that only 4.6 pct of the product is 
smaller than 28 mesh. The discharge 
from Spigots 3 and 4 consists of an 
in-between product of both No. 4 and 
No. 5 anthrafine feed, which when 
cleaned on a table produced a coal 
product consisting of 23.7 pct material 
smaller than 28 mesh. Table _per- 
formance on both spigot products was 
good, with satisfactory coal and refuse 
products. The discharge from Spigots 
5 and 6 consisted essentially of a No. 5 
anthrafine feed with only 11.4 pct plus 
28 mesh material present. Table per- 
formance on this product was not as 
good as on the previous products be- 
cause part of the fine high ash particles 
reported to the coal product to build 
the ash content to 17.52 pct. However, 
by reducing the tonnage to this table 
and adjusting the table variables, a 
satisfactory product could have been 
obtained. 

Fig 11 shows graphically by use of 
bilateral diagrams the difference in 
size of the refuse and coal products 
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FIG 11—Table performance on classified feed. 


from the tables operating on the classi- 
fied feed products from the Fahrenwald 
classifier. The bilateral diagram is a 
convenient method of showing visually 
the difference in size consistence of 
different products as explained by Coe, 
Feld, Williams and Coghill.* 

This diagram is of particular interest 
because it shows clearly the sizing 
which takes place by both particle size 
and specific gravity. Due to equal 
settling ratios of the particles, large 
particles of coal and small particles of 
refuse report to the individual spigot 
products. 

It is because of this difference in size 
of the low gravity and high gravity par- 
ticles from a given spigot that the 
tables are able to perform efficiently on 
a classified feed. 

The decreasing size of the products, 
both coal and refuse, discharged from 
the succeeding spigots can also be 
noted by comparing the various prod- 
uct curves. 

Table performance can be improved 
by the preparation of classified feed to 
the tables. Control of the spigot dis- 
charge from the Fahrenwald sizer was 
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done by a rubber diaphragm which 
actuated a plug valve in each classify- 
ing pocket of the sizer. A newer type of 
control utilizing a Pressuretrol and 
electric motor is more sensitive and 
makes possible the preparation of more 
uniform discharge products despite 
varying feed conditions as to quantity 
and character. 


Cenclusion 


The utilization of simple classifica- 
tion and screening devices have re- 
sulted in improved recovery of No. 4 
and No. 5 anthrafine at the cleaning 
plants of the Lehigh Navigation Coal 
Company Incorporated. These devices 
have been described with operating 
results to promote further thought and 
interest on means of improving the 
preparation of the fine sizes of coal. 
Considerable study must be made on 
the preparation of finest sizes since the 
present equipment and circuits are none 
too efficient. 

The launder screen is a tool that 
can be used to advantage in numerous 
fine coal cleaning circuits. The operat- 
ing data procured when used to prepare 
a sized product indicate that a closely 
sized product can be attained at high 
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Marion 5560 Power Shovel 
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By GEORGE B. CLARK,* Member AIME, and GEORGE L. REITER { 


Strip Mining 


ComMERcIAL strip mining of coal 
was first begun in the state of Illinois 
in 1911.' The annual tonnage of coal 
produced from coal strip mines in 
the state was very small until 1924, 
when the strip mines shipped 1.68 pct 
of the total state shipping mine ton- 
nage. Since then, strip mines have 
gradually come into their own by 
producing a sizable percentage of the 
coal produced in the state. Table 1 
shows the coal tonnage shipped from 
both underground and strip coal mines 
in the state of Illinois for selected years. 
The table illustrates the major role that 
strip mines play in the state’s coal 
industry. 

Today, strip mining is generally con- 
ducted in areas where the coal seams lie 
so close to the surface of earth that a 
stripping method of mining the coal 
seam is cheaper than an underground 
method. Strip mining not only recovers 
100 pet of the coal deposit, but may 
also be used as a method of mining 
large acreages of coal abandoned by the 
closing of underground mines. 

44... . MINING TRANSACTIONS 


Open cut or strip mining is a very 
highly mechanized method of produc- 
ing coal and is carried on in three dis- 
tinct and separate operations. The first 
of these is uncovering or exposing the 
coal seam so that the coal is made 
available for mining. The second opera- 
tion is that of actually mining the coal. 
The third operation is the washing, 
crushing and grading of the coal accord- 
ing to the producer’s market. 


Description of Shovel 


The Marion 5560 power shovel is 
used in the first of these three opera- 
tions. The large electric-powered shovel 
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works forward and back across the coal 
deposits, removing the overburden of 
dirt, rock, and clay in successive cuts 
of 30 to 60 ft deep and 40 to 80 ft wide. 
The shovel has a maximum cutting 
height of 95 ft, but around 60 ft is con- 
sidered to be the maximum economical 
cutting height by the operators. The 
smaller the depth of cut, the more eco- 
nomically the shovel will operate until 
a minimum cut of 15 ft is reached, 
below which the efficiency decreases 
rapidly. 

The Marion shovel may be used in 
tandem stripping in excessive depths of 
overburden. The other type of ex- 
cavating equipment used in the tandem 
team is generally a dragline with a long 
boom of about 180 ft. In tandem 
stripping, the dragline is used to re- 
move the upper portion of the cut and 
to place it at a maximum dumping 
radius from the place of removal. The 
Marion 5560 power shovel is then used 
to remove the overburden left above 
the coal seam and to deposit it at 
the shovel’s maximum dumping radius. 

The Marion 5560 power shovel is of 
gigantic proportions. It has a 102 ft 
6 in. boom and 32 cu yd dipper and ® 
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mounted on 8 separate crawlers—2 
crawlers at each corner of the lower 
frame. The crawler units at each corner 
of the frame are massive—the crawler 
belts being 42 in. wide and the overall 
crawler length is 19 ft. Since the weight 
of the shovel is over 1600 tons, when- 


proving methods, eliminating delays, 
and developing time standards for 
future production. In many industries 
such studies are aimed only at apprais- 
ing the quality of labor, but in general 
this type of study is made on highly 
standardized operations which are 


1. Digging 

2. Swinging and dumping 
3. Return swing 

4. Moving shovel 

5. Delays 


Table 1. . . Coal Tonnage Shipped from Underground and Strip Coal Mines 











in Illinois? 
All Mines Strip Mines Only 
Year 
Total Tonnage | Number of | Number of 2 Cent of | total Tonnage | Per Cent of 
Mines Mines Mines Produced Total Tonnage 

1946 60,932,785 160 36 22.5 14,302,739 23.47 
1940 46,071,806 139 27 19.4 12,024,635 26.10 
1935 41,410,414 182 28 15.4 7,088,104 17.11 
1930 51,996,608 185 15 8.11 6,220,336 11.% 
1924 70,324,363 338 ll 3.25 1,184,288 1.68 
1920 72,409,610 373 3 0.80 367, 0.50 























ever it is desired to move the shovel 
over a weak-surfaced strata, it is neces- 
sary to place large timber matts over 
the surface for the shovel to drive on. 

There are two hoisting motors of 
350 hp each that drive a single-reduc- 
tion herringbone gear drive for the 65- 
in. hoisting drum. Power for rotating 
the shovel’s upper frame is supplied 
from 3 motors of 125 hp each. 

The shovel has dual control stations 
—one on each side of the boom. Thus 
the operator has excellent visibility of 
the operations at all times for either 
direction of swing or travel, and he may 
choose the side of boom from which he 
desires to work. Normally only two 
hand and two foot controls are used for 
digging, swinging, dumping, and re- 
turn swing. A large control panel for 
other adjustments that may be re- 
quired is placed in the center. 

The massive dipper is built up of 
castings and plates welded together so 
they form as a single unit. The cutting 
edge of the dipper has seven large, 


replaceable cutting teeth weighing 
around 200 lb each. 


Time Studies 


The time study is one of the most 
useful tools of modern production 
management. If properly conducted, it 
not only provides the information 
necessary to set production standards, 
but furnishes the basic data for im- 
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repeated many times under identical 
conditions. To be completely informa- 
tive, however, time studies should yield 
information not only concerning: (1) 
the quality of labor, but also (2) the 
quality of machinery, and (3) the qual- 
ity of working conditions. 


Table 2... Time Distribution for 

















1947 
Hour | Minutes 
A. Overall operating time 

OS Saree 5,584 03 
DE <<. cccsmnatin tose. 444 46 
DURE. cctv wen kele cscs 2,155 ll 
8,184 00 
B. Productive time oak wa 
| > Cevoees... "44 46 
Cc 6,028 49 
Eisctclcal feidere.......... 299 12 
Mechanical failure 1,033 33 
Power failure............. 73 41 
Miscellaneous............ 743 45 
2,155 ll 











In some mining operations the vari- 
ous elements of a given operation may 
be classified as “constants” or “ varia- 
bles.” In stripping operations, however, 
none of the elements of the operation 
cycle seem to fall into the class of 
“constants.” 

The analytical methods of time stud- 
ies are very readily applicable to the 
operation of a large stripping shovel. 
For the purposes of such a study the 
operation may be reduced to the follow- 
ing elements: 


The shovel is equipped with a device 
in the cab which records the time of 
these factors on a moving tape. The 
record is made in such a manner as to 
show the degrees of arc swung by the 
boom. Daily records are taken from 
the tape and are transferred to ledgers. 
From these ledgers monthly and yearly 
summaries are made. Table 2 is such a 
summary for the year of 1947. The 
shovel’s entire operation period of 8184 
hr has been broken down into (1) 
operating time and (2) delay time. 
These in turn have been separated into 
their elemental components. 


ACTUAL STRIPPING TIME 


Fig 1 to 3 show the time distributions 
from Table 1 in graphically illustrated 
form. These graphs show readily that 
during the year of 1947 a total of 8184 
hr were credited to the shovel, but only 
5584 hr, or 68.1 pct of the time, was 
used in actual stripping operations. Of 
the total operation time, 5.4 pct was 
employed in moving the shovel pro- 
gressively to new adjacent operating 
positions. These figures yield an overall 
“efficiency” of 73.5 pct for the year of 
1947. “‘ Power failure” was that due to 
storms, and other reasons, outside of 
the company property. “Electrical 
failure” was that due to causes on 
company property. 

The aggregate amount of moving in- 
volved was 114,816 ft. Because of its 
enormous size and weight, the shovel 
travels slowly. It normally requires 
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5.4% 
Moving 


about 3 min and 50 sec to travel 18 ft 
and relevel for digging. 

Table 3 presents an average time dis- 
tribution for an operating period of 
about 4 hr. Observed times were re- 
corded from a stop watch and the de- 
grees of swing were estimated. Fig 4 is 





FIG 1—Overall time distribution. 


Table 3... Time Distribution for 


102 Observed Dipper Cycles 
Per 
2 
Swing. oan. 26.4 
fee. 42.8 
100.0 





a graphical representation of the 
average proportionate time obtained 
by this method. 

Because of the fact that dumping and 
swinging operations overlap, it is very 
difficult to segregate the actual time 
required to dump the dipper. However, 





FIG 2—Time distribution for productive operations: moving, 
and loading and dumping. 
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Failure 


the time normally varied between 3 to 
6 sec for the dipper to be dumped and 
the shovel to begin the reverse swing. 
The digging stroke time represented in 
Fig 4 is slightly higher than in the 
average digging stroke in stripping 
because of the fact that several cleaning 
strokes must be made each time the 
shovel is moved. The range of time for 
each element of the cycle varied be- 
tween the following limits: 





34.5% 
Miscellaneous 








FIG 3—Time distribution of delays. 


Sef clipe cek iow hkbbe Gans 30S Eye ace 
2M A REN eC 
Dump and return swing... 15 to 28 sec 
Angle of swing........... 40° to 180° (one way) 


The wide variation in the time con- 
sumed per digging stroke was caused by 
the variation in depth and hardness or 
compactness of the material, as well as 
by the fact that certain of the strokes 
were required for cleaning up. 

In Fig 5 the time per cycle and the 
angle of swing are plotted as ordinates 


26.4% 








with the dipper number along the hori- 
zontal axis. As might be expected, there 
is not an exact correlation for each 
individual dipper cycle, but the general 
trends are parallel. That is, as the angle 
of swing increased, the time per dipper 
increased also. The swinging and dump- 
ing time is almost constant for a given 
angle of swing, the variation in time 
per dipper being almost wholly due to 
the variable time required to fill the 
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FIG 4—Time distribution for elements of digging cycle for a 


short period of 4 hr. 
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FIG 5—Relation between time of cycle and angle of swing. 


dipper in hard or soft ground. 

During 1947, the shovel consumed 
3,267,800 kw-hr of electrical power. 
This consumption was segregated into 
averages of: 

0.409 kw-hr per cu yd of overburden 

moved. 

12.76 kw-hr per swing. 

585 kw-hr per actual digging hour. 
During this same period the shovel 
made 256,087 swings, averaging 31.2 
cu yd per swing in 1.31 min per cycle. 
This average load obtained with a 32 
cu yd dipper represents a utilization of 
operational capacity of 97.5 pct. 


DELAYS 


The total delay time may be broken 
down as shown in Fig 3. (See also 
Table 2C.) The greatest loss of time was 
caused by mechanical failure and the 
second largest to miscellaneous delays 
such as moving power cable, oiling, 
blasting, and others. Power failures and 
electrical failures were the result of 
such causes as electrical storms, ice and 
sleet, and other power transmission 
difficulties. Reduction in the number of 
mechanical failures will come about as 
a result of improved design and manu- 
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facture of machine parts, and increased 
experience of the operators. 

Whether the total delay time of 26.5 
pct is excessive for this type of equip- 
ment could only be determined after 
an extended study of several shovels of 
the same type. 

An examination of the data given 
above indicates that a further investi- 
gation of the following would be 
beneficial: 

1. Study of maintenance procedures 
to reduce machine breakdown. 


2. Studies of the design of machine 
parts to prevent breakdown. 


3. Study of causes of power failure 
and their possible elimination. 


4. Causes of miscellaneous delays 
and their reduction. 
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The Flotation of Copper 
Silicate from Silica 


By R. W. LUDT* and C. C, DeWITT,* Member AIME 


Tue use of froth flotation for the 
separation of minerals has become one 
of the most important of ore dressing 
processes. Its particular adaptability 
to the enrichment of low grade ores 
has made the process an important fac- 
tor in the national economy. The 
methods have been extended to the 
recovery of a great number of minerals. 
Among the few minerals which have 
resisted efforts toward industrial flota- 
tion is chrysocolla, a hydrated partly 
colloidal copper silicate. 

Chrysocolla, being a product of 
natural oxidation, has been found to 
occur in small quantities with many 
ores which are recovered by flotation 
methods. In present practice, these 
small quantities of copper silicate 
pass off with the tailings and are lost. 
The advantages to be gained by a satis- 
factory process for the recovery of 
chrysocolla is apparent. Any applica- 
tion of principles which points a way 
toward the satisfactory industrial flota- 
tion process for copper silicate would be 
of advantage. This paper presents an 
attack on this problem. 

Two methods for the recovery of 
chrysocolla have been developed by the 
United States Bureau of Mines.'-? They 
have been successful on a laboratory 
scale but have been seriously restricted 
in industrial application by critical 
requirements in the procedure. 

In one of the Bureau of Mines meth- 
ods,’ the ore is activated with sodium 
or hydrogen sulphide in an aqueous 
solution at a pH of 4. Amyl xanthate 
is then used as a collector with pine oil 
asa frother in the flotation process. An 
excess of sulphide acts as a depressant 
and the state of optimum conditions is 
dificult to control industrially. 

In the second Bureau of Mines 
method,* soap is used as the collector 
ata pH of between 8 and 9. The diffi- 
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culties with this process are that soap 
is not a specific collector, that heavy 
metal or alkaline earth ions cause the 
formation of insoluble soaps, and that 
a more acid solution causes the forma- 
tion of a free acid which does not act as 
a collector for chrysocolla. 

The problem of recovering chrys- 
ocolla by flotafion involves the selec- 
tion of a suitable collector. The collector 
molecule must be composed of an ac- 
tive polar group that has an attraction 
for chrysocolla, and of a hydrocarbon 
chain. 

Certain dyes have been shown to 
have an attraction for certain minerals. 
Suida* found that hydrated silicates 
are colored by basic dyes. Dittler* 
showed that chrysocolla, among other 
colloidal minerals of acid reaction, 
preferentially takes up such basic dyes 
as fuchsin B, methylene blue, and 
methyl green. Endell*® gave information 
to show that the colloidal material in 
clay may be determined by its selective 
adsorption of fuchsin. 

A simple experiment, likewise, illus- 
trates the difference in the adsorptive 
power of chrysocolla and of silica for 
the basic triphenyl methane dyes. 
When a mixture of chrysocolla and 
silica is immersed in a very dilute dye 
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solution, less than 5 ppm, the 
colla is rapidly dyed and the si 
dyed more slowly. The difference i 
substantial but one of degree. Dean 
showed that the dyes, crystal violet 
and toluidine blue, are taken up by 
quartz in an adsorption type process. 
The difference in the adsorptive power, 
however, offers the means by which a 
new collector may act. 

To form such a collector, a hydrocar- 
bon chain must be attached to the dye 
molecule. This involves a process of or- 
ganic synthesis. 

Butyl, hexyl, and octyl hydrocarbon 
chains were selected for substitution in 
the malachite green molecule. For the 
purpose of identification, the alkyl- 
substituted dyes formed are called: 
butyl-malachite green; hexyl- mala- 
chite green; and octyl-malachite green. 
An outline of the procedure for their 
synthesis is given in the appendix. 

It is generally i in the 
preparation of this type of dye that the 
chemical structure of some of the dye 
molecules varies. However, a uniform 
formula is attributed to the dye. Such a 
procedure has been followed in specify- 
ing the structure of these alk yl-substi- 
tuted malachite green dyes. The 
structure is given on the basis of their 
properties as an homologous series of 
dyes, on their method of preparation, 
and on the purity of intermediates used. 

Structure of substituted alkyl mal- 


achite green is: 
C,H, - N(CH)» 


p-R- C.H,- CH 
- CoH, - N(CH), 


cl 
Precedure 


The flotation cell is a Bureau of 
Mines 100-g, batch unit provided with 
an air inlet at the bottom above which 
is a variable speed agitator. The agi- 


i 








tator and shaft are made of steel, the 
cell itself of lucite. 

Froth discharges into a Buchner 
funnel where the concentrate is col- 
lected on filter paper. The liquid is 
drawn through the filter into a glass 
bottle by vacuum and is returned to the 
cell. 

When the cell is charged, the total 
volume of pulp is made up of 100 g 
of solids and about 225 g of water. The 
exact amount of water in the cell de- 
pends upon the froth depth. 

Flotation tests were run on synthetic 
ore mixtures of silica and chrysocolla. 
The minerals were ground separately in 
a wet charged ball mill, deslimed, dried, 
and screened. Only that material 
under 200 mesh was used in the tests. 
' Clean Ottowa sand was used as the 
source of silica. The was 
purchased from Ward’s Natural Scien- 
tific Establishment, Rochester, N. Y.; 
this mineral was examined and identi- 
fied by a minerologist. Dyed and un- 
dyed samples were examined under the 
microscope for colloidal and crystalline 
structure. Impurities of both crystal- 
line and noncrystalline structure were 
found. If some of the impurities were 
crystalline copper-bearing minerals, 
they. would not have been colored by 
the dye.* The sample of chrysocolla 
contained 23.5 pet copper. 

Pine -oil, as needed, was used as a 
frothing agent. The collector was 
added as an alcohol solution. The con- 
centrate was recovered, dried, weighed 
and tested for copper by the method of 
Park.’ 

In some of the tests, the collector was 
added throughout the test in stage ad- 
dition. The concentrate was continu- 
ously removed in the later runs, an 
induction period of 334 min was al- 
lowed after each addition of collector. 
The induction period was included in 
the reported total flotation time. 


Discussion of Results 


In addition to the results shown in 
the report, many auxiliary runs were 
made to determine the general flotation 
procedure. Some of the conclusions 
from these preliminary tests are given 
below. 

Particle size of the ore should be less 
than 200 mesh. This is well within the 
common particle size range in American 
industrial practice as summarized by 
Petersen.* 

The presence of large amounts of 
slime, clay, or colloidal material com- 
plicates the recovery procedure. All of 
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these materials should be removed 
before the flotation of chrysocolla. 

The amount of air admitted to the 
cell influences the percentage of copper 
obtained in the concentrate. A large 
amount of air causes sufficient agitation 
to materially increase the amount of 
sand carried over in the concentrate. 
The quantity of air used in the runs was 
not measured and can be expected to 
give rise to some variation in results. 

The use of common depressants such 
as tri-sodium phosphate, sodium sili- 
cate, acetic acid, hydrochloric acid, 
hydrofluoric acid, sodium hydroxide, 
and sodium carbonate show either no 
material improvement or a detrimental 
effect. All acid solutions that were used 
depress the chrysocolla. The use of 
sodium carbonate indicates some possi- 
bility for improved recovery. 

The main purpose of the flotation 
tests is to show that appreciable re- 
covery of chrysocolla from silica can 
be made by the use of an alkyl-sub- 
stituted triphenyl methane dye when 
used as a collector. Optimum condi- 
tions of operation are not established 
but the influence of certain factors are 
noted. Operating conditions are found 
to have a great effect on the results. 
Check results vary to a great extent 
unless exact conditions are maintained. 

The relative effectiveness of the 
three homologues of alkyl-substituted 
malachite green as a collector for 
chrysocolla is shown by a comparison 
of Runs 32, 31, and 34, in Table 1. The 
octyl malachite green is much superior 
to the compounds with the shorter 
hydrocarbon chains. All of the results 






shown in Table 1 are inferior to others — 
shown in the report but they serve ag — 
a comparison for the three collectors — 
Only the octyl dye indicates possibilj- 
ties as an industrial collector for 
chrysocolla. 

As in the use of many collectors, the 
time required for the collector to com- 
bine with the ore must be taken into 
consideration. In stage addition, the 
collector is added as flotation proceeds 
in order to prevent an excess of collec- 
tor at one time. In other cases all the 
collector is added at one time and it is 
given an opportunity to combine with 
the ore in an induction period. 

The data of Table | illustrate results 
under stage addition. A comparison of 
Runs 34 and 36 shows the effect of rate. 
The faster rate of addition gives a 
greater percentage recovery at a higher 
copper concentration. The faster rate 
of addition does, however, require more 
collector. 

The use of a conditioning period 
further increases the enrichment of the 
concentrate. A consideration of the 
value called successive enrichment is a 
guide to the performance. Successive 
enrichment is an approximate value 
expressing the ratio of percentage cop- 
per in the concentrate to that left in 
the pulp. The values for successive en- 
richment:on Runs 36 and 12A, show 
that a much richer concentrate is ob- 
tained by the use of an induction 
period. 

The amount of collector required per 
unit weight of chrysocolla is not 
specifically determined but an indica- 
tion may be obtained from Runs 12A 




















Table 1 . . . Flotation results 

No conditioning period; pH, 7.7 to 8.0 
Total a ive C ne Total Concen- 

Collector baal - trate, Per 
Total 
Experiment |__| Heads, | Time. 

umber = Cent) Min- atin 
opper utes Co : Enrich- Recov- 
Dye Ton Per Cent Pes Cent ment Copper ery 
32-a Butyl | 0.01 0.235 2 0.74 6.9 3.3 0.74 6.9 
-b 0.02 4 0.65 4.2 3.0 0.70 11.1 
-c 0.03 6 0.41 3.2 1.9 0.60 14.3 
-d 0.04 8 0.51 2.7 2.4 0.59 17.0 
-e 0.05 10 0.37 2.6 1.8 0.54 19.6 
3l-a Hexyl | 0.01 0.235 2 0.99 10.6 4.6 0.99 10.6 
-b 0.02 4 1.18 12.4 6.2 1.08 23.0 
-c 0.03 6 0.94 18.1 6.2 1.01 41.1 
-d 0.04 8 0.33 8.4 2.3 0.75 49.5 
- 0.05 10 0.31 9.8 2.5 0.61 59.3 
-f 0.06 12 0.06 1.6 0.50 60.9 
34a Octyl 0.01 0.235 2 1.27 6.5 5.7 1.27 65 
-b 0.02 4 1.39 12.1 7.1 1.35 18.6 
-c 0.03 6 1.58 9.8 9.0 1.43 28.4 
-d 0.04 8 1.46 9.4 9.4 1.43 37.8 
-e 0.05 10 1.55 10.7 11.8 1.47 48.5 
f 0.06 12 1.44 4.5 11.9 1.46 53.0 
36-a Octyl 0.03 0.235 2 2.26 17.4 11.4 2.26 17.4 
-b 0.06 4 2.64 17.4 16.4 2.4 34.8 
-c 0.09 7 2.12 17.4 18.1 2.2 $2.2 
-d 0.12 10 1.27 11.8 14.1 2.0 64.0 
- 0.14 12 0.93 10.0 13.9 1.7 74.0 
-f 0.17 4 0.37 2.5 6.1 1.54 76.5 
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head material containing 1.275 pct 
copper, 0.002 g of octyl malachite 
green gives a concentrate containing 
0.525 g of copper (44.8 pct recovery). 
With a head material containing 0.235 
pet copper and the same amount of 
collector, it gives a concentrate con- 
taining 0.161 g of copper (68.4 pct 
recovery). On the basis of the copper 
recovered, the leaner head material re- 
quires greater amounts of collector. 
When an excess of collector is added, 
the solution remains colored and the 
sand is distinctly dyed. Both excess of 
collector and increased time in a weaker 
dye solution cause the flotation of sand. 
The regulation and restriction of the 
amount of free collector in the cell have 
an important influence on the recovery. 
Comparing Runs 18A, 14A, and 21A 
in which the head materials contain 
1.275 pet, 0.47 pet, and 0.235 pct cop- 
per, respectively, both successive en- 
richment and percentage recovery are 
seen to increase with the leaner ore. 


Conelusions 


1. These tests have illustrated the 
application of physical and chemical 
principles to the flotation process. The 
results on synthetic mixtures are not 
to be construed as equivalent to data on 
industrial mixtures. 

2. Alkyl-substituted malachite green 
dyes act as collectors for chrysocolla in 
synthetic silica-chrysocolla mixture. 
The octyl-substituted malachite green 
is more effective than the lower sub- 
stituted homologues. 

3. The amount of collector used and: 
the method of adding it have an im- 


and 18A of Table 2. With the richer 


portant influence on the extent of 


structure interferes with the separation. 
5. The results suggest that the indus- 
trial separation of chrysocolla from a 
silica gangue may with modification be 
developed along these lines. 


Appendix 


A series of three alkyl-substituted 
malachite green dyes was synthesized. 
Butyl, hexyl, and octyl-hydrocarbon 
chains were substituted in the mala- 
chite green molecule. The structure of 
these compounds has been assumed on 
the basis of their properties as dyes, 
on their method of preparation, and 
on the intermediates used. 

For the purpose of identification, 
these alkyl-substituted dyes are called: 
butyl-malachite green; hexyl-malachite 
green; and octyl-malachite green. 

Recognized methods of preparation 
were used with such deviations as were 
necessary because of the nature of the 
intermediates and products. The high 
molecular weight of the compounds, 
with consequent high boiling points, 
made purification difficult. In many 
cases, a distillation pressure of 5 mm 
was not low enough to prevent serious 
decomposition. These difficulties were 
overcome but they frequently resulted 
in low yields. An outline of the general 
procedure is given. 

Alkyl chlorides were formed by the 
method of Helferich and Schaefer® by 























Table 2. . . Flotation Results 
Conditioning period, 3.5 min; pH, 7.7 to 8.0; collector, octyl malachite green 
s ive C sehe ‘Tetel Copgentrate, 
Total Heads, Total 
Run Number Dye. Per Cent. a R | 

oa Copper inutes Copper, maaes Enrich- Recoy 

Per Cent Per Cont ment | Copper ery 

18A-a 0.04 1.275 4.0 10.3 23.6 11.1 10.3 23.6 
-b 6.0 9.6 9.1 11.7 10.0 32.7 

c 8.0 7.4 7.7 10.0 9.5 40.5 

-d 10 6.6 4.2 9.6 9.2 4.8 

-e 0.08 14 6.6 8.5 11.2 8.6 53.0 

-f 16 5.7 5.5 11.0 8.25 58.6 
21A-a 0.04 0.47 4.0 5.2 29.0 15.1 5.2 29.0 
- 8.0 5.3 9.3 17.7 5.25 38.3 

-¢ 0.08 12 3.05 11.4 12.0 4.5 49.5 
-d 4 2.66 14.2 14.5 3.9 63.5 
l4A-a 0.04 0.235 | 4 4.55 31.2 27.5 4.55 $1.2 
-b 6 3.9 13.8 29.5 4.35 45.1 
-c 0.08 10 3.7 10.5 34.5 4.2 55.8 
-d 12 1.3 7.7 14.9 3.4 63.5 

-@ 14 0.65 3.3 7.7 2.8 66.5 
l2A-a 0.04 0.235 4 3.75 34.7 24.0 3.75 34.7 
-b 6 3.3 20.6 33.0 3.56 55.3 

-c 8 2.2 5.1 22.7 3.4 60.5 
-d 10 1.2 7.9 15.3 2.8 68.4 
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the reaction of the normal alkyl acid 
with thionyl chloride. 
The alkyl chlorides were then re- 
acted with benzene in a Friedels-Craft 
to form a ketone. The general 
procedure of Ju, Shen, and Wood* was 
used, but benzene was used as a 
diluent. 
The alkyl phenyl ketone was reduced 
to the alkyl benzene by a Clemmensen 


by Martin" was used. 

The p-alkyl benzaldehyde was 
formed from the alkyl benzene by 
Bouveault’s method."* The procedure is 
outlined by Weygand."* 

The leuco-base of the substituted 
malachite green dye was formed in a 
regular dye reaction with dimethyl 
aniline. It was oxidized to the dye 
with lead peroxide. The general pro- 
cedure is outlined by Cain and Thorpe.“ 
After purification, the products were 
found to be solids with the general 
characteristics and color of the parent 
dye. Overall yields on the basis of the 
alkyl benzene used, varied from 5 to 
15 pet. 
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Reeent Trends in Asbestos Mining : 


and Milling Practice 


~ tes ascetic 


By MICHAEL J. MESSEL, * Member AIME 


Or the various minerals that occur in 
fibrous form known as asbestos, chryso- 
tile is the variety most in demand for 
commercial uses, and, last year, over 
683,000 tons of the various grades were 
produced in Canada and United States, 
exclusive of African and Russian pro- 
duction, which figures are uncertain. 
Production has not been able to keep 
up with the increased demand, and an 
acute shortage exists. Canada, Russia, 
and Africa are still the most important 
producers. However, Russia consumes 
most of its production at home and ex- 
ports very little. The United States 
consumes over 60 pct of the total pro- 
duction and produces only about 4 pct 
of the total from deposits in Vermont 
and small quantities from Arizona. 

This paper will review mainly, some 
of the more recent developments con- 
cerned with the extraction and process- 
ing of this fibrous mineral for various 
industrial uses, such as textiles, insula- 
tion, building materials and brake 

Four of the more important factors 
that have influenced recent develop- 
ments are: 

1. The lack of discovering and de- 
veloping new deposits of any important 
size to supply the increased demand. 

2. Rapid postwar expansion of in- 
dustrial uses, especially in asbestos 
cement products, together with in- 
creased manufacturing facilities. Euro- 
pean countries are again back on the 
market with their demand. 
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3. The ability of manufacturers to 
develop their technique of blending 
fibers and obtaining more utility value 
out of each ton of fiber, together with 
the. utilization of shorter grades of 
fiber to obtain equally as good prod- 
ucts. In the past, many manufacturers 
were wasteful in their use of fibers. 

4. The struggle for reduced operat- 
ing costs, in face of increased wages and 
prices of supplies, together with the 
necessity, at some mines, to change the 
method of mining from open quarry to 
underground. 

Most of the recent capital invested in 
the asbestos mining industry has gone 
into more efficient extraction of the 
fibers from the existing ore, especially 
in the recovery of the shorter grades. 
There has been very little new plant 
expansion. Progress in the utilization 
of shorter fibers has been so far reach- 
ing that some of the mining companies 
are retreating present tailings as they 
leave the mill, and others are consider- 
ing retreating of the old tailing dumps 
for recovery of fibers that, until re- 
cently, were not saleable and were dis- 
carded as part of the tailing. Many of 
these dumps contain much valuable 
fiber from days when milling was very 
inefficient. 

It might be appropriate to mention 
here that the present known asbestos 
reserves of proved commercial value 
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(excluding Russia) are being depleted 
at an alarmingly rapid rate, about 
10,000,000 tons of ore is being mined 
annually. No new deposits have come 
into production during the last 15 
years, with the exception of certain 
deposits in Africa, which are the most 
promising, and minor developments in 
Canada, Venezuela, Cyprus, Australia, 
and Brazil. The African deposits are the 
only ones that hold promise of develop- 
ing large reserves. Unless new deposits 
are developed, in twenty years or 
maybe sooner, the supply picture will 
not be a very bright one. Stimulated by 
the acute shortage, increasing fiber 
prices and technical. developments, 
many new areas are being prospected in 
Canada, United States, New Zealand, 
Newfoundland, South America, Eu 
rope, Africa, and China. 

From information now available, it 
appears that no real progress has been 
made in duplicating this rare develop- 
ment of nature by producing synthetic 
asbestos. The most promising experi- 
ments were carried out at the Uni- 
versity of Leipzig, but they seem far 
from practical. There has been marked 
progress in fiber glass manufacture, but 
so far, it has replaced asbestos only in 
very few instances for minor uses. 

Asbestos ore and the fiber it yields 
are different in some respect at each 
mine and vary usually in the following: 

1. Percentage of fiber content by 
weight to the gangue. 

2. Variations in proportions of long 
and short fibers, some deposits being 
predominantly long fiber and others 
short fiber. 

3. The hardness of the rock in whieh 
the fiber occurs. 

4. The nature of the fiber, as @ 
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being harsh or crudy, difficult to open 
and fluff up, or easy to open. Asbestos 
fiber has never been opened to its 
maximum and each fiber bundle can 
still be further reduced into smaller 
fiber bundles. However, fibers are 
opened to a certain degree for various 
manufacturing purposes, and this open- 
ing should not go beyond such me- 
chanical treatment as will result in the 
breakdown of fiber length. 

5. The tensile strength of the fiber. 

With all these variables involved in 
each deposit, and usually within the 
same deposit, the various develop- 
ments at different mines have varied 
to some degree. 


Review of Some of the More 
Impertant Developments 


PROSPECTING AND LOCATING,’ 
DEPOSITS 


Discovery of most of the present 
important asbestos deposits has been 
purely accidental, and, in most in- 
stances, were made by farmers or wood 
cutters. By strange coincidence, these 
original discoveries of about 60 years 
ago are the most valuable and extensive 
deposits, most of which are still being 
worked today. 

Geophysical methods have been used 
only with partial success. While certain 
electrical methods can outline fairly 
closely the extent of serpentine forma- 
tions, which are favorable to the oc- 
currence of asbestos, they give no 
indication of the presence of fiber or of 
its quantity. However, geophysical 
prospecting did show up extensive 
shearing in one deposit, a condition 
which is often favorable to occurrence 
of asbestos. 

More careful methods of systematic 
core drilling and sampling are now used 
to get a more accurate appraisal of the 
deposit. However, samples of the fiber 
still must be obtained and tested in the 
laboratory and by actual manufactur- 
ing methods before it is certain that the 


fiber possesses the necessary charac- 
teristics to be of commercial value. 


MINING METHODS 


The conventional methods of mining 
are those ordinarily used in metal and 
nonmetal mines. In most cases, the 
deposits originally occurred as surface 
outcrops and open quarry methods 
were applied. In Canada, as the eco- 
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FIG 1—Milled asbestos fiber. 


nomic limits of quarrying were reached, 
the underground method of block 
caving was applied successfully and 
economically. This method has been 
described previously,’ and some of the 
outstanding features of its application 
are as follows: 

1. It can be successfully used in a 
slippery and highly sheared rock such 
as serpentine. 

2. Concrete and steel should be used 
in place of wood for all underground 
supports and chutes. 

3. At one mine, diamond drills have 
been used recently for undercutting the 
block, by drilling long holes and blast- 
ang, thus reducing the necessity of 

4. Another company is considering 
the use of scrapers in the grizzly drifts, 
thus doing away with considerable ex- 
pensive grizzly and chute work. 

In Africa at one mine, a combination 
of shrinkage stoping and top slicing is 
applied to permit sorting of the ore in 
the stopes. 

In quarrying, the current trend is to 
abandon drilling in a series of small 
benches, and to work benches up to 150 
ft in height by means of blasthole 
drills, drilling holes 65¢ in. diam 
spaced on 18 ft centers. At some mines, 
air drills mounted on derricks are used. 
At one location these drills are working 
a 90 ft face, drilling 70 ft holes with a 
3% in. starting bit, and a 234 in. 
finishing bit. Supplemented with a row 
of holes at the base, large blasts are 
brought down successfully. With these 
high benches, blasts of 100,000 tons are 
not uncommon, and while some opera- 
tors claim this has a tendency to 
destroy fiber length, it is probable that 
the economic advantages more than 
compensate for any such possible 
reduction. 


1 References are at the end of the paper. 


For loading the ore, mechanical 
crawler type shovels of various sizes 
are used, the emphasis being on units 
which have a fast swing and easy 
maneuverability. 

Haulage methods still vary consider- 
ably from one mine to another, depend- 
ing on conditions. At one time, railways 
were used in nearly all quarries; the 
tendency now is towards truck haulage, 
with such units as Euclid trucks and 
Lynn tractors. At one mine, the use of 
belt conveyors and shuttle cars has 
been seriously considered. 


CRUSHING, DRYING AND 
MILLING 


Because of the rather low ratio of 
asbestos fiber to rock, an average of 5 
to 6 pet, large tonnages of ore have to 
be milled in order to operate on a com- 
mercially successful basis. A capacity 
of 1000 tons per day is considered very 
small and usually the minimum unit. 

Basically, there has been no change 
in the asbestos milling process, which 
still consists of primary crushing in two 
stages to reduce the ore to minus 1}4 to 
2 in., followed by drying the ore for 
removal of moisture to permit proper 
milling. The milling process consists of 
further crushing to release the fiber 
from the rock along cleavage planes, 
screening and aspirating the free fiber, 
followed by further fiberizing in spe- 
cially designed machines which fluff 
up the fiber, and further screening 
and aspirating by air suction of the free 
fiber into cyclone separators. (Fig 1.) 

This process is repeated in two or 
three stages, until all marketable fiber 
is removed and the remaining rock and 
fine sand is discarded as tailings. The 
collected fiber is then passed over 
screens for cleaning and removal of 
fine sand and unopened spicules of 
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fiber and rock particles. The clean fiber 


is then classified and graded according — 


to length. ‘There are about 25 grades 
depending on the proportion of the 
various length of fibers. 

Fiber is still valued and sold accord- 
ing ‘to length as determined on a 
standard Quebec testing machine, 
though some mines have their own 
standard and do not follow the 
Canadian practice. While preservation 
of length is still important in milling, 
more emphasis is now being given’ to 
efficient extraction of every marketable 
pound of fiber. Demand has carried this 
to the point where some of the shorter 
grades, known as asbestos sand, now 
contain up to 50 pct, or more, of granu- 
lar rock particles. This grade is blended 
with other short grades for the manu- 
facture of asbestos floor tile. 


Drying 

For drying the ore, (which contains 
from 1 up to 20 pct moisture), no new 
types of dryers have been developed. 
Either the vertical stack type or the 
rotary dryer is used. More attention 
is being given at present to insulation 
and to more efficient use of fuel. The 
relative efficiency of the drier is now 
about 50 pct, whereas not long ago 30 
pct was considered good. For efficient 
milling the rock must be dried to 1 pct 
moisture or less. The dried rock is then 
stored in large silos or bins. These silos 
are usually constructed of tailing mate- 
rial which forms natural banks with 
sloping sides in the form of a hopper 
that is covered with a structure at the 
top of which is located a feed conveyor. 
At the bottom, there is a concrete tun- 
nel with draw points. Silos up to 60,000 
tons in capacity have been constructed 
in this manner at a cost of around $5 to 
$6 per ton of storage. Such silos are 
economical in construction and permit 
large storage of dry ore for more effec- 
tive curing, and also for blending of the 
ore to attain a more even and constant 
mill feed. The use of surge piles of ore 
at various points in the process, from 
quarry to mill, makes operation more 
efficient and has been very successfully 
applied at one mine. These piles require 
no covering and material is drawn out 
below through a concrete tunnel 
equipped with draw points. 


Milling 


Milling is a dry process. In each ton 
of ore the fiber length may range from 
114 to Kz im., so no fixed flowsheet is 
possible, as the flowsheet must be 
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. adjustable to meet varying conditions. 


Certain grades of fiber demand special 
i t. 
The four factors that can be partially 
controlled in milling are: 
1. The efficiency of the extraction. 
2. Maintaining the length of fiber 
as it originally comes from the deposit. 
3. The degree of opening or fluffing 
of the fibers. 
4. The amount of “drops” (—35 
mesh) and granular dust remaining in 


Fine Crushing and Fiberizing 

The use of Symons Shorthead cone 
crushers set to as fine as }¢ in. is finding 
a place in. nearly every flowsheet. The 
advantage of this equipment is that it 
frees the fiber from the rock by crushing 
it along the plane of weakness without 
destroying the fiber length. It also 
produces a harsh primary fiber which is 
practical for some uses. The crushing 
also prepares the rock particles for the 
operation following screening and as- 
pirating, that is, for fiberizing or 
fluffing of the fiber, together with 
freeing more fiber and making it 
amenable to air suction. 

Three types of machines have been 
developed for freeing fiber from rock, 
and while somewhat similar in princi- 
ple they may give widely different 
results on the same ore. The principle 
of these machines is that of a hammer 
mill, which by means of rotating ham- 
mers, strikes or throws the particles 
against corrugated plates or jaws, the 
impact and attrition causing the fibers 
to open and fluff. 

These machines are the Jumbo, 
Torrey Cyclone, and Impact Mill. 

The Jumbo consists of a horizontal 
steel shell, 36 in. diam by 72 in. long, 
lined with corrugated liners, in which 
is mounted a shaft that has steel arms 
with beater tips attached. This shaft 
rotates at 600 rpm. The material 
enters at the top on one end and is 
discharged at the bottom of the other. 
This Jumbo, while efficient, has a tend- 
ency to cut up and grind the fiber. The 
present trend is now to replace it with 
a combination of crushers and vertical 
type mills. 

The Torrey Cyclone and Impact 
Mill consist of a steel shell, approxi- 
mately 4 to 5 ft diam by 5 ft high. The 
shell is lined with corrugated manga- 
nese plates or jaws. In the center is a 
rotating shaft to which the beater arms 
are attached. This shaft rotates at 900 
to 1000 rpm. 

The Torrey has two sets of hammers 






separated by an intermediate hopper, 


The material entering at the top 


thrown by the centrifugal force of the 
hammers against the jaws. The mate 


rial is then guided toward the center 
and the action is repeated by the next 
set of hammers. 

- The fiberizing in this instance is done 
by impact against steel jaws, though 
there must be some disintegrating 
action by inertia. The fundamental 
difference between the Torrey and the 
Impact Mill, is that in the Impact 
the intermediate hopper is eliminated; 
the material falls freely by gravity and 
is struck by the revolving hammers 
Disintegration takes place predomi- 
nantly by simple inertia. 

Neither of these machines is ideal, 
both have a tendency to cut up some 
fiber and create rock dust. Mechani- 
cally, the Impact is superior but re 
quires more power per ton of material 
fiberized. A more efficient machine may 
be a modified comabination of the two, 
and this is now being developed. 


Screening 


Screening is very important in as- 
bestos milling and it occupies about 60 
pet of the total floor space in a mill. It 
is important to recognize that the 
fundamental functions of the various 
screens change from one end of the 
flow to the other. 

At the beginning, in the rock flow, 
the primary function is some separation 
and removal of sand, but funda- 
mentally it is to form an even layer of 
ore so that the fluffed up fiber particles 
may be aspirated by air. 

For treating the collected fiber, the 
screen function is removal of dust and 
fine sand, and formation of a bed to 
facilitate aspirating the fiber by selee- 
tive air so that unopened particles of 
fiber and rock will not be lifted but re- 
turned to the primary rock flow or 
special circuit for further fiberizing. 

The function of screening of cleaned 
fiber is to separate the various lengths 
of fiber. 

Two main types of screens are used. 
The reciprocating type actuated by an 
eccentric is known as a_ shaking 
screen, the usual size is 5 by 10 ft, and 
speeds range from 200 to 450 rpm. The 
other type is one with a gyratory 
motion, actuated by a vertical eccen- 
tric head. At one time, only shaking 
screens were used in the industry, and 
many mills still retain the practice, but 
some mills have gone exclusively to the 
gyratory type. There have been very 
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marked improvements mechanically on 
both types of screens. 


One type of gyratory screen is 


claimed to have about twice the capac- 
ity as compared to the shaking screens, 
but this is in some instances only, de- 
pending on the objective. However, 
there is little doubt that the gyratory 
screens are considerably more efficient 
in the fiber cleaning and classification 
circuits. 


Fiber Collectors and Air Systems 


Asbestos mills are still a maze of air 
pipes, cyclone collectors and fans, 
which are used for aspirating and 
collecting the fiber. The principle of 
separating fiber from rock depends on a 
fan-created vacuum in the collectors. 
The resultant air suction lifts the fiber 
off the screens through the hoods and 
piping to the collector. About 1 to 2 
in. vacuum is required on the rock 
screens and 44 to 1 in. on the fiber 
screens. Only developments of a minor 
nature have taken place here, such as, 
more efficient collectors, improved 
piping layouts, and more efficient fan 
blades. About 5000 cfm is required per 
screen, and air is such. an important 
item in the process that it takes about 
20 to 25 pet of the total horsepower 
used in the mill operation. 


Grading and Classification of Fibers 

After the fiber is cleaned, it is usually 
already partly classified and the final 
adjustments for standard test are 
made by using screens, or, more fre- 
quently, by the rotary type graders. 
The different mines have developed 
various types and sizes of their own. 
Basically, this unit consists of an 
enclosed trommel of perforated plate 
which may or may not rotate, and has 
a central shaft with beater arms which 
are inclined in the direction of the flow. 
The materials enter at the top of one 
end and are foreed across to the other 
end by the beaters. The shorter fibers 
are forced out through the screen 
openings, and longer ones are carried 
through and discharged at the end. 
Various size openings may be used in 
the same trommel to give different size 
products. A standard machine now 
frequently used is 28 in. diam by 10 ft 
long, and rotates anywhere from 200 to 
500 rpm. The capacity of these units is 
Usually 1 to 2 tons per hour for long 
fibers and 4 to 5 tons on the shorter 
grades. The resulting products from 
these graders are blended to obtain the 
desired test and specifications. 
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Dust Collecting 


{n asbestos milling, which is a dry 
process, considerable dust is created in 
the various operations, together with a 
large amount contained in the air from 
the fan exhausts, as the fiber collector 
is really only a partially efficient 
separator. Some shorter fibers escape 
into the fan, and these, if recovered, 
have commercial value. 

In the past, this air has usually been 
sent through ducts to a large settling 
chamber, where the heavier material is 
dropped because of reduced velocity, 
and returned to a special circuit or de- 
partment in the mill flow. At the end of 
the dust building, there is a chimney 
for the exhaust dust. In one instance 
where this dust has been objectionable, 
one company has installed a Cotrell 
system. 

However, a recent successful de- 
velopment has been the application of 
bag type collectors with automatic 
shaking devices which usually can be 
made to fit very nicely into the top of 
the conventional mill building. These 
units not only recover the valuable 
fiber, but also the dust, so there is a 
very small amount of exhaust dust in 
the atmosphere. Some companies are 
experimenting with the possibilities of 
recirculating this air. About 98 pct 
efficiency by weight is claimed for these 
units, and at present, there are many 
installations under way. The cost is 
approximately 20 cents per cubic foot 
of air, and about 1 sq ft of filter cloth is 
necessary for filtering 3 cu ft of air. 


Tailings Treatment 


Mill efficiency is usually based on 
fiber recovery, as compared to weight 
of the rock. This is not based on the 
original fiber present in the ore, as there 
is no accurate way to determine this, 
but on the pounds of marketable fiber 
that can be recovered from a ton of ore. 
Therefore, the term “fiber content” 
varies with conditions, and in the past, 
due in part to inefficient milling and 
the non-marketable shorter fibers, 
many tons of now valuable fiber 
reached the dumps. 

Due to the demand for shorter fibers, 
some mills have installed Whizzer type 
air separators or other modified types 
of air separators on their tailings, 
rather than adjust or modify the exist- 
ing flowsheet. 

At one mine, a plant is now being 
constructed to retreat the old tailings 
dumps by a wet method. The tailings, 


as they come from the dump, are 
screened and the plus %¢ in. is dis- 
carded as of no value. The minus 
material is sent to cone type classifiers, 
where the fiber is floated off in water 
and sent to filters. Later, it is removed, 
dried and fluffed up, and a clean com- 
mercial fiber results. 








Bagging of Fiber 


The various grades of fiber are packed 
either by hand or machine, but more 
usually by plunger type bagging 
machines, in 100 pound lots, into either 
jute or paper bags. 

The bagging machines, used at pres- 
ent by the various companies, are 
rather cumbersome, and there is cer- 
tainly plenty of room for improvement 
here. Bags alone, today, cost about $4 to 
$6 per ton of fiber. 

If some method of compressing and 
bailing, or bulk shipment, could be 
worked out, it would mean considerable 
saving to the industry. 


Summary 


Development of the present method 
of extracting and milling asbestos 
fibers has taken many years of practice, 
and the ingenuity of many capable 
men, to achieve the refinements and 
controls available today in producing 
fibers for manufacturing requirements 
to standard specifications. 

In the asbestos milling and manufac- 
turing industry, there are so many 
variable factors involved, that it is 
easier to claim progress than to prove 
it. However, the trend is toward more 
efficient equipment and more efficient 
utilization of the fibers. In general, 
there is a very cooperative spirit be- 
tween the various companies which 
should result in very marked progress 
for the future. 
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A Teehnieal Study of Coal Drying 
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By G. A. VISSAC,* Member AIME 
} 
Moisture in Coal 


Moisture in coal must be considered 
as an impurity, just the same as ash, 
from the standpoint of utilization of 
the coal. Being incombustible, it re- 
duces directly the heating value of the 
coal, and in addition absorbs heat for 
its evaporation. Its presence means 
useless expenditures in handling and 
transportation. In coke plants, extra 
moisture reduces capacity and may 
cause damage to brick work and 
equipment. 

Accordingly, the removal of extra 
moisture can be considered just as im- 
portant as the removal of other impuri- 
ties, such as ashes, in the modern coal 
preparation plant. 

Moisture, which can be removed by 
heating the coal up to a temperature of 
100°C, may be retained in various 
forms: 

1. As a film, on the surface of each 
coal particle, and in the interstices be- 
tween particles, retained by capillary 
forces. 

2. Or “occluded” inside the coal 
particles. This occluded moisture may 
be either free moisture (as in a sponge), 
or hygroscopic moisture which varies 
with atmospheric conditions, (also 
called “regain”’). 

These latter forms of moisture are 
particularly common in “ young” coals 
(subbituminous and lignites); bloom 
coals (seam outcrops) ; fusain; and car- 
bonized products. 

In our study of coal drying, we shall 
consider only the removal of free 
moisture, exclusive from hygroscopic 
moisture. 


Dewatering 


If we reserve the name of drying to 
the removal of water by evaporation, 
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we must consider the initial phase of 
the mechanical removal of free mois- 
ture as a distinct operation covered by 
the term dewatering. 

In all cases the free water carried 
over the surface of the coal particles or 
in their interstices, or in their pores, is 
retained by capillary forces. Dewater- 
ing is accomplished by breaking or 
counteracting these capillary forces; 
removal of as much water as possible by 
dewatering methods is usually ad- 
visable, as the cost of these opera- 
tions is generally much less than by 
evaporation. 

The most common methods of me- 
chanical dewatering are: 

1. “Pressure piling,” which reduces 
the interstitial spaces, accomplished in 
dewatering bins or over dewatering 
screens. 

2. Or dynamic methods, such as 
used in centrifuges or over vibrating 
screens. 

We shall only mention the “ preferen- 
tial wetting” method, in which surface 
water can be displaced by hydrocar- 
bons, as offering possibilities, but 
which, to our knowledge, has not 
reached yet a practical development. 

But we must point out that the 
capillary forces retaining water on the 
coal surfaces, decrease considerably 
with increased temperatures. This is 
the principle used in all modern dish- 
washing machines; by using very hot 
water, dishes are extracted almost dry. 

In line with this development, we 
favor the type of dryers including a 
dewatering section; as the coal enters 
the dryer and is graduaily brought up 
to higher temperatures, its dewatering 





San Francisco Meeting, February 
1949. 

TP 2537 F. Discussion of this paper 
(2 copies) may be sent to Transactions 
AIME before May 31, 1949. 

* Consulting Engineer, Vancouver, 
B, C. 











ability is increased and advantage can 
be taken of this conditioning, resulting 
in increased drying efficiencies and 
reductions in drying costs. 


Heat Drying 


In the final phase, the remaining 
moisture must be evaporated. Coal and 
water must be brought up to the 
chosen temperature of evaporation, 
and heat must be supplied to fill the 
requirements of the latent heat of 
evaporation of the water to be removed. 

Accordingly, drying becomes largely 
a problem of heat transfer, and drying 
methods can be classified accordingly, 
namely: 

1. Radiant transfer. 

2. Transfer by surface contact and 
conduction. 

3. Transfer by hot gas contact. 

The first method is not applicable to 
coal drying; the second method is used 
in the old type rotary dryer. The third 
method, the most commonly used in 
modern coal dryers, will be the only 
one considered here; and, of course, we 
shall deal with continuous types of 
dryers only. 

The mechanism of complete drying is 
really very complex—several phases are 
involved: 

1. The constant rate period. 

2. The uniform falling rate period. 

3. The varying falling rate period. 

As most of our practical coal drying 
problems deal with wet coals (over 6 
pet of moisture), and do not require 
complete drying (under 1.5 pct), we 
shall deal with the first condition only, 
namely the constant rate drying. 


Dryer Caleulations 


Instead of presenting the algebraic 
formulas, we believe a concrete exam- 
ple will provide a clearer illustration. 

Assume a feed of wet coal at the rate 
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of 60 tons per hour with a free moisture 
content of 12 pct; it is required to 
bring the free moisture content down 
to 2 pet. 

We assume our dryer will remove 
mechanically 5 pct of moisture, leaving 
5 pet to be removed by heat drying. 


VOLUME OF GASES REQUIRED 


(Summer conditions 60°F.) 

A feed of 60 tons per hour is 1 ton, 
or 2000 Ib per minute. 

The moisture to remove is 5 pct of 
2000, or 100 Ib per minute (dry basis). 

Assume evaporation at 120°F (tem- 
perature of gases at dryer’s exhaust) 
and 60°F as outside temperature. 

1 cfm of air carries: 
at 120°F and at 

full saturation 0.005 lb water per cfm 
and at 60°F 0.001 

a difference of 0.004 

And if we assume a 75 pct evapora- 
tion, 
1 cfm of hot 

gases will re- 

remove 0.003 lb of water 

Accordingly, the air required on the 
basis of evaporation alone is: 100/0.003 
or 33,333 cfm (measured at sea level, 
and 70°F). 


TEMPERATURE REQUIRED FOR 
HOT GASES 


If we call T this temperature, 
33,333 X 0.073 < 0.25 x (T — 120) 
will give us the number of Btu's 
available, when 33,333 cfm of gases — 
density = 0.073, sp. heat = 0.25, cool 
off from 7, down to 120°F (tempera- 

ture of evaporation). 

This amount of heat per minute must 
be sufficient to: 

1, Evaporate 100 lb of water at 
120°F 

(latent heat = 1024), 
or 
100 X 1024 = 102,400 Btu 

2. Heat coal and water from 60° to 
120°; namely: 

Coal: 2000 < 0.25 X (120 — 60) 
Plus water: 100 X 1 X (120 — 60) 
= 36,000 Btu 

(sp. heat of coal = 0.25) 

3. Take care of radiation losses: 

On the basis of a dryer with 2000 sq 
ft of insulated surface and 2000 sq ft of 
exposed surface, we have - 

2000 sq ft at 0.2 (T — 60) 
plus 2000 sq ft at 2.5 (7’ — 60) per hour 

(60 being the outside temperature) 

or per minute: 907 — 5400 Btu 
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The equation of heat balance is then: 
33,333 x 0.073 x 0.25 x (T — 120) 
= 102,400 + 36,000 + 90 T — 5400 

T = 400°F (approximately). 


or 


TOTAL HEAT REQUIRED 


As per the above, the heat required 
is total of (1), (2) and (3), namely 

169,000 Btu's per minute, or roughly, 
10,000,000 Btu's per hour. 


WINTER CONDITIONS 


(Outside temperature 0°F.) 
Evaporation at 110°F. 
Volume required: 
Lb of water per cu ft at 110°F 
= 0.00376 
o°F 
= 0.00006 


Lb of water per cu ft at 





0.00370 
At 75 pct evaporation — 
1 cu ft will remove 0.00278 
and for 100 lb per minute we require 
100/0.00278 = 36,000 cfm 
(measured at sea level and 70°F). 


Hot Gases Temperature 
T given by equation: 
36,000 <x 0.073 x 4% (T — 110) 
= 100 X 1020 « 2000 x \% X (110— 0) 
+ 100 x 1 X (120 — 0) 
+ 2000 x 0.2 (T — 40) X Mo 
+ 2000 X 2.5 (T — 40) K Mo 
or 657 (T’— 110) = 165,400 + 90 T 
or T = 418°F. 


Total Heat Required 
200,000 Btu per minute 
or 12,000,000 per hour. 


FURNACE REQUIRED 


Total heat required = 170,000 Btu's 
per minute. 
or with coal at 12,600 Btu and at 75 pct 
combustion efficiency 
170,000/0.75 < 12,600 
18 lb of fuel per minute 
1080 lb per hour 
42 lb per sq ft. 
The required grate area is 26 sq ft. 
Combustion space at 50,000 Btu per 
cu ft per hour required 
= 200 cu ft or 7.7 arch.* 


or 
or 
at 


DRYER FAN 


Volume required= 33,333 cfm at 
70° at sea level 
or 33,333/0.858 = 40,000 cfm at 70° at 
4000 ft. 


” er raceme St 200 pet exam ale, 
po cfm of cooling air are 
givins the soquived tated 33,000 cfm at the 


water gauge 4 in. at 70° at sea level 
or 4/0.858 = 4.66 in. 70° at 4000 ft. 
Power required: 
(40/33)* 0.858 
X< 0.000157 x 33,333 x 4 
0.65 
49.5 hp 





or 


BLOWER FAN AT FURNACE 
Required 15,000 cfm (equal to vol- 


ume hot gas in furnace) 
Water gauge = | in. 


COLD AIR DUCTS 


Required 18,000 cfm of cold air (see 
furnace calculations). 


HOT GASES DUCTS 


Volume at 70°F sea level is 33,333 
cim at 400°F at 4000 ft elevation 
volume is: 

33,333/0.858 X 0.616 = 63,000 cfm. 
Desired speed about 2000 fpm. 
Section required about 30 sq ft. 
Proposed area 5 X 6 ft. 


Influence of Hot Gas 
Temperature 


The Table | illustrates the effect and 
consequences of a change in the hot gas 
temperatures. 

In Table 1 we have condensed the 
operating data corresponding to two 
different hot gas temperatures. In- 
creasing the hot gas temperature from 
400° to 660°F, reduces the required 
volume from 34,000 cfm down to 
18,800 cfm, and the fan consumption of 
power from 38.50 kw-hr down to 
20.25 kw-hr, but the Btu’s required are 
increased by 2,000,000 Btu per hour. 

However, this is based on the as- 
sumption that proper arrangements are 
made to maintain the water gauge con- 
stant (in our case equal to 6.35 in.). 
But if we had to use the same size of 
ducts and the same coal bed resistance, 
in Operation No. 1, the water gauge 
would be increased by 1.5 and the re- 
quired kilowatt hours by 2.25, to 
86.60 kw-hr, an increase of 66.6 kw-hr “ 
over Operation No. 2. 

Assuming a ten hour day operation, 
and taking this most unfavorable con- 
dition for Operation No. 1, the final 
balance will be: 

Condition No. 1 uses 666 kw-hr more 
per day (10 hr), or at 0.005 cents per 
kw-hr, an excess cost of $3.33 per day, 
but uses one ton of coal less per day, 
which may be worth the same value. 
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. Dryers Operating Data for Two Different Hot Gas Temperatures 














Operation 1 Operation 2 
Temperature of evaporation............... 6.6.6... ee enes 120°F 140°F 
Volume of hot 47 34,000 cfm we 
Tommaueetatnes......... 400°F 
British Units required: 
Evaporation (100 Ib)......... 102,400 Btu 101,300 Btu 
Hea ES dois aes od oo 0 dS %% < shea batews 36,000 Btu 48,000 Btu 
Ee tee nek wane uhdaesashseeccudee 30,600 Btu 54.000 Btu 
PE Oe ee a PO re er ee 69,000 203,000 Btu 
py Fetal Bee howe iy te eS Se 10,140,000 Btu —e 
+, he gant hg cath ea RRO 38.30 20.25 











Normally, with a dryer adapted to 
take care of the increased volume, that 
is, the same water gauge, the operating 
balance is definitely in favor of the low 
temperature, namely: 

1. Operation No. 1, an increased 
power consumption of ‘18.50 kw-hr, or 
185 ina 10 hr day, or 0.92 cents per day. 

2. Operation No. 2, an increased coal 
consumption of 1 ton per day, worth 
between $3.00 and $3.50. 

In order to give a wider picture of the 
influence of the hot gas temperatures, 
we have worked out in Table 2 the 
corresponding volumes and tempera- 
tures with temperatures of evaporation 
from 110° to 145°F. 


Table 2 . . . Required to Evaporate 
One Pound of Moisture per 
Minute © 
V— Volumes of os om * — measured at 


T—Temperature of hot gases at duct in Fahren- 
it, corresponding to various temperatures 


of evaporation. 





110)115) 120/125) 130/135) 140/145 





220) 188/167 
580/660/750 











RE 495/|405/340/289/251 


Vv, 
T, degrees F 300/350/400/460/520 



































Rate of Evaporation 


QUANTITY 


The rate of evaporation is given by 

the formula: 
W=CxX V°4 X (en — éa) 

where: 

W is pounds of water evaporated per 
square foot per hour. 

V is velocity of hot gases in feet per 
minute. 

é» is vapor pressure in inches of mer- 
cury at water temperature. 

é, is vapor pressure in inches of mercury 
in atmosphere. 

C is a constant characteristic. 

The above formula illustrates again 
the influence of the factors involved. 
A higher temperature of evaporation 
means a higher value for e,, but a lower 
volume of gases and a lower value of V. 
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TIME 


If Q is the heat energy conducted in 
time ¢, through a material of sectional 
area A, normal to the flow of heat and 
of thickness D in the direction of the 
flow of heat, with a temperature dif- 
ference T between its surfaces, Q is 
given by the formula: 

Tt 
Q=Kx “ 

K is a constant characteristic. 

or 


1 QD 


KAT 

In other words, the time necessary 
to the required heat exchanges is 
reduced by the use of higher tempera- 
tures, factor 7, but this is partly com- 
pensated by the increased heat energy 
required, Q. 

But the above formula clearly indi- 
cates the advantage of a large area, A, 
in reducing the time required to the 
heat exchanges. 


Ceoling and Regeneration 


As the dry coal and the exhaust gases 
leave the dryer at a higher temperature 
than when they were introduced, we 
shall lose a certain amount of Btu’s. 
In order to increase the dryer’s effi- 
ciency we must endeavor to recuperate 
and regenerate the maximum possible 
amount of these Btu’s carried away by 
the dry coal and the exhaust gases. 

The best practical methods in our 
experience are as follows: 

1. Blow some cold air over the coal 
coming out of the dryer 

2. Spray water in the dryer’s ex- 
haust. 


COOLING OFF THE COAL 


In fact this cooling off will be used to 
evaporate a certain amount of the 
water remaining in the coal. If the coal 
is cooled off from 120°F, down to 70°F, 
the amount of Btu’s liberated at the 





rate of 2000 lb of coal per minute are: 
2000 X< 0.25 (120 — 70) 
= 25,000 Btu 
If we use this amount of heat to ac- 
complish an extra amount of drying, 
if p is the extra weight of moisture 
evaporated per minute, and V the vol- 
ume of cold air originally at 30°F and 
heated to 80°F, we have the equation; 
V X 0.08 x (80 — 30) x 0.25 
+ p X 1000 = 25,000 
Saturation at 80°F 


is 0.0013 lb per cu ft. 
Saturation at 32°F 
is 0.0003 lb per cu ft. 





a difference of 0.001 lb per cu ft, 
We can admit that every cubic foot 
will evaporate 

0.001 lb of moisture, then 
0.001 xX V=p 
Solving the above equations gives us: 
V = 12,500 cu ft per minute 
p = 12.5 lb of water 
or, on the basis of 2000 Ib of coal per 
minute, an additional drying of over 
half of one per cent, made available 
without additional heat. 

The corresponding increased con- 
sumption of power will be about 5 kw 
per hour, 
or, on a 10 hr shift, 50 kw-hr 
or, 0.25 cents per day (at half a cent 

per kw-hr). 

The saving in coal consumption at 
the furnace on the basis of a 50 pet 
efficiency will be 

2 lb per minute 
or 120 lb per hour 
or 1200 Ib per day. 


REGENERATION 


The cooling off by water of the ex- 
haust gases from say 120°F down to 
60°F will recover, with a volume of 
35,000 cu ft at 0.06 lb per cu ft. 
35,000 x 0.06 X 0.25 (120 — 60) 

= 31,500 Btu 

The circulating water of a washery 
operating in a closed circuit is used for 
this purpose; this regenerated heat is 
used to preheat the coal before it is fed 
to the dryer. 

In addition to their technical value, 
cooling and regeneration offer many 
material advantages: 

1. Cooling reduces the denine! of 
spontaneous combustion, decreases 
sweating of loaded coal. 

2. Regeneration assists in the heating 
of the preparation plant, the thawing of 
frozen coal, and its mechanical dewater- 
ing (by reducing surface tensions). 
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Analysis of Results 
Measures of Efficiency 


The efficiency of a heat dryer is equal 
to the quotient of the heat actually 
used for evaporation, by the total heat 
supplied. 

Example: (refer to Table 1, Opera- 
tion No. 1, hot gases at 400°F) 

Heat used for evaporation 
102,400 Btu per minute 
Total heat required by dryer 
169,000 Btu per minute 
Efficiency: 60 pct (approximately) 


Operation No. 2 (hot gases at 
660°F) 
Heat used for evaporation 
101,300 Btu per minute 
Total heat required by dryer 
203,000 Btu per minute 
Efficiency: 50 pet 


This is another illustration of the ad- 
vantage of operating at low tem- 
peratures. 

The total efficiency of a drying plant 
is the quotient of the Btu’s actually 
used for evaporation, by the Btu's 
actually supplied to the furnace, or 


Operation No. 1 
0.60 X 0.75 = 45.0 pet 


Operation No. 2 
0.50 X 0.75 = 37.5 pet 
Cooling and regeneration will in- 
erease the above efficiencies as follows: 
Operation No. 1: The theoretical heat 
required to evaporate 
5 pet by the dryer 
0.5 pct by cooling 
would require for the system— 
102,400 + 10,240 = 112,640 Btu's 
As previously indicated, 
the total heat re- 
quired is 
Less, recovered by re- 
generation 


169,000 Btu's 


31,500 Btu's 


or 137,500 Btu’s 


The actual dryer's efficiency is in- 
creased from 60 pct up to 


112,640/137,500, or 82 pct 


For a true comparison between the 
various drying devices, other factors 
must be taken into consideration. 

Referring to our dryer calculations, 
we have estimated at 75 pct the satura- 
tion of the exhausted gases in the 
dryer. This is an actual minimum, 
obtained by experience, and which ap- 
plies to most dryers. However, in ac- 
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tual practice this figure may have to be 
checked; a lower saturation will indi- 
cate lack of sufficient contact between 
coal and gases, because of a faulty de- 
sign or a faulty operation. 

From the above discussion it ap- 
pears desirable to operate a coal dryer 
at low temperatures, in order to ob- 
tain not only the maximum efficiency, 
but also the best safety of operation; in 
this connection, it will be important to 
keep in naind the following kindling 





‘Ceithe slight variations between fields) 


However, in order to operate at low 
temperatures and still handle large 
tonnages of coal, a coal dryer must be 
able to handle large volumes of gases, 
and special mechanical devices will be 
required to that effect. 

Another frequent advantage of the 
operation of a dryer at low tempera- 
tures is in the possibility of using the 
exhaust gases available from existing 
boiler plants, or carbonization plants. 

Generally speaking, all dryers can be 
adapted to dry fine coals; the mechani- 
cal problems involved can always be 
solved, because, after all, it will always 
be possible to obtain the necessary 
spreading or dissemination of the coal 
to ensure the desired contacts between 
all coal particles and the hot gases. 
However, the best mechanical solutions 
will give the best safety of operation, 
and the largest capacity per area or 
volume of machine. 

But differential types of dryers only 
are adapted to the drying of a wide size 
ratio of feed. The largest sizes of coals 
(stoker, stove, and so on) require care- 
ful handling to avoid degradation, but 
as we all know, they do carry a smaller 
proportion of moisture and require less 
drying time than the small sizes. 


Drying Characteristics 


Before the proper layouts and selec- 
tion of equipment can be made, we 
must first of all determine the drying 
characteristics of the coal to be 
treated; in other words, establish the 
relative drying difficulties of the coals 
or sizes of coals to be treated. 

These preliminary studies can be 
done easily even in the most elementary 
laboratory. Our method consists in 
plotting the drying curves of the tested 


coal, just as washing curves are estab- 
lished for a coal cleaning problem. 

Drainage factors are established first ; 
the coal fully saturated with water is 
allowed to drain over a certain period of 
time. If, for instance, a certain size of 
coal is drained down to 6 pct in one 
hour, its drainage factor will be 1; if a 
slack coal is drained down to 10 pct in 
12 hr, the drainage factor will be 12. In 
each case the final moisture contents 
considered are based on practical ex- 
perience, coal characteristics, and ac- 
tual requirements. 

Drying factors are established in the 
same manner; coals are allowed to dry 
in a heated laboratory under certain 
constant conditions of evaporation. If 
it takes 3 hr to dry a certain size from 
its final point of drainage, say 5 pct 
moisture, to the required point of 
drying, say 2 pct, the drying factor of 
this coal will be 3. 

If it takes 20 hr to dry a certain slack 
from say 10 pet of moisture, down to 
2.5 pet of moisture, the drying factor 
of this coal will be 20. It must be well 
understood that this drying factor is 
controlled by a combination of the coal 
and size characteristics as well as by 
the particular requirements of our in- 
dividual drying problem. 

As an illustration the same slack as 
illustrated above, but with a required 
drying down from the same 10 pct, to 
say 5 pct (instead of 2.5 pet), may have 
a drying difficulty of 10 instead of 20; 
which illustrates the well known in- 
creased difficulty of drying the last 1 
pet of moisture. 

On the basis of such information, and 
of the comparative knowledge of his 
dryer, the drying engineer will then be 
able to determine all the factors re- 
quired for a proper design of the com- 
plete drying plant; from the “drying 
characteristics" of the sizes of coal to 
be dried within definite moisture con- 
tents, he will deduct the “time ele- 
ment” of each individual problem; and 
by proper reference, he will be able to 
determine the number, sizes, and 
capacities of the driers required. 


The preliminary planning of a coal 
drying plant is a most essential part 
in the general planning of the whole 
coal preparation plant; in some cases 
it may be the dominating factor in the 
selection of the cleaning methods and 
apparatus. 

MINING TRANSACTIONS . . . 59 








We may, for instance, have to deal 
with a very slacky raw coal, with a free 
moisture content between 4 and 5 pct. 
This coal is easy to clean and could be 
handled satisfactorily over air tables 
if dried down 2 or 2.5 pct; cleaned by 
a wet process, this coal will dewater 
down to 18 pet; mechanical dryers or 
drainage bins will reduce the moisture 
down to 12 pet, and a very elaborate 
heat drying will be required for its final 
drying down to 2 or 3 pet. 

Obviously, predrying followed by 
dry cleaning will be the cheapest solu- 
tion and unless heat drying is to follow 
the wet process, dry cleaning may re- 
sult in a higher value coal. For instance, 
a final product at say 8 pct ash and 2 
pct moisture, total impurities 10 pct, is 
a better value than the same coal at 6 
pet ash and 6 pct moisture. Further- 
more, in Canada and some of the 
northern states, coal with a free mois- 
ture content of 6 pct will freeze solid in 
the winter time. 

When considering a wet process, the 
determining factor in the choice of 
the apparatus to be selected and of 
the flowsheet to be adopted, is the true 
relationship between ash and specific 
gravity over the whole range of sizes. 

Coals with wide “dispersions” are 
less suited to “‘bulk washing;” better 
results will be attained in their case 
with a flowsheet providing for presiz- 
ing, followed by washing in small inde- 
pendent units. 

As an illustration, a size density 
analysis of a well known coal from 
the LaSalle County, Ill.,* is given in 
Table 3. 


Table 3. . . Size Density Analysis 
Mine A, Coal No. 5 


Gravities 1.30 to 1.35 


Por Gent 
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srasan | ff 


Sizes, Inches 


q 





to 3 
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These gravities are obviously an 
important part of this coal, an average 
of 25 pct; still the same gravities indi- 
cate variations in ash content of from 
5.80 to 15.55 pet. Many coals in Ala- 
bama, Washington, and Canada indi- 
cate a still wider dispersion. 

This short discussion indicates that 
the drying and cleaning characteristics 
ian From University of Illinois Bull. 217, 28 (13) 
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of the coal to be treated must be taken 
into equal consideration when making 
the preliminary investigation for a coal 
preparation plant. 


Practieal Conelusions 


As a conclusion, our drying problem 
may be essentially: 


1. Predrying of the raw coal in con- 
junction with a dry cleaning process: 
Or, following a wet process: 


2. drying of bulk coal, 


or 


3. drying of presized coal, 
and a fourth solution, common in 
Europe will be 


4. predrying of the raw coal, to allow 
efficient dedusting, followed by: 


a. wet processing of the dedusted 
coal 


b. drying of the processed coal. 


The present systems for the cleaning 
of fine coals are still inefficient, the dry- 
ing of the fines is difficult and expen- 
sive; dedusting of raw coal will result 
in savings and improved final results. 

The next step will be the selection 
of dryers, their number, and their gen- 
eral arrangement. _ 

We hope the technical discussions of 
our preceding paragraphs may help for 
a better understanding of the problems 
involved, and of the solutions required. 

Generally speaking, most dryers can 
be mechanically adapted to the drying 
of fine coals; but their efficiency will 
depend on their ability to ensure the 
best possible contact between coal and 
hot gases (only type of dryer con- 
sidered), and on that basis, the dryer 
capable of operation at the lowest tem- 
perature will be the safest and most 
efficient to operate. But its initial cost 
may be higher because of the necessity 
of using larger fans to handle the cor- 
respondingly larger volumes of gases 
required. 

Predrying of bulk raw coal to con- 
dition it for a dry cleaning plant, or for 
preliminary dedusting, will require 
special types of dryers to minimize 
degradation. 

Drying of wet treated bulk coal will 
require a selective type of dryer; as an 
illustration, in the same feed the large 
sizes have a difficulty equal to 5, the 
small sizes a difficulty equal to 20, and 





unless the dryer is adapted to retain the 
small sizes four times longer than the 
large sizes, the drying will not be uni- 
form and may prove entirely inade-. 
quate. In this case also the mechanical 
features of the dryer must avoid 
degradation. 

Drying of sized coal will be the easi- 
est problem, but unless we deal with a 
large capacity plant, it may require too 
many small capacity units, at an exces- 
sive initial cost of installation. 

In all cases where substantial out- 
puts are required, dryers with the 
largest unit capacity will be cheaper to 
install and to operate. The cost of the 
dryer itself may be from 10 to 20 pct 
of the total cost of the drying plant; 
the more dryers, the more conveyors, 
elevators, fans, and so on. 

Finally, in some cases, the proposed 
drying plant may be located in the 
vicinity of a steam plant, coke ovens, 
or some heat process plant, disposing of 
wasted gases at temperatures between, 
say, 250° and 350°; obviously in that 
case a dryer capable of operation at 
such low temperatures will be the most 
desirable solution. 


General Conclusions 


We have endeavored to restrict this 
paper purely to technical discussions 
of the problems involved in coal drying, 
and to an exposé of some of the practical 
methods we have evolved in this con- 
nection in the course of 40 years of 
work in Europe, Canada and the 
United States. 

Coal drying is still relatively a new 
art in this country, but its importance 
is growing as the cleaning of the fine 
sizes of coal is progressing and taking 
a larger importance. 
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Mining—Man’s First Useful Art 


By B. F. TILLSON © MEMBER, AIME 


Mining may be defined as a gen- 
eral term for the working of valuable 
deposits of minerals, either organic or 
inorganic in origin, for their removal 
from the crust of the earth. Besides 
subsurface excavations, mining generi- 
cally includes opencuts, clay pits and 
stone quarries, oil wells, sulphur 
wells, salt wells, placers, coal strip- 
ping, and the leaching of ore bodies. 

The origin of the word “mine” or 
“mining” is a matter of conjecture. 
A Celtic origin has been suggested 
since the Irish word mein, or the 

From a talk given by Mr. Tillson to 


& AIME Student Chapter at The City 
e of New York. 
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Welsh mwyn, meant ore, but it seems 
to have come from an old French verb 
mineor, which meant to excavate, to 
make an underground passage as in 
the military approach to a fortifica- 
tion, sometimes called “sapping.” Al- 
though not used by the Romans in that 
sense, it probably derived from the 
Latin word mina, a point; therefore 
that which projects and threatens. In 
Latin, minae means threats, and mini- 
tare or minari to threaten or drive 
cattle by threats, and the English de- 
rivative “minatory” means threaten- 
ing. 

The Romans used the word cuniculi 
for underground passages, like rabbit 
warrens, because cuniculus meant rab- 


bit. In Caesar’s “Gallic Wars” the 
Bituriges were said to be skillful in 
undermining fortifications by cuniculi 
because they had large iron mines, 
called ferrariae in which they used 
every kind of cuniculus. The Latin 
verb fodere, to dig, from which “fos- 
sil” is derived, and the noun foding, a 
digging, were used for our word 
“mine” but the substantive adjective, 
with the noun fodina omitted and un- 
derstood, was the common usage: 
aurariae or argentariae (argentifodi- 
na) for gold or silver mines; aerariae 
or ferrariae for copper or iron mines. 

The Romans also used the word 
metallum to mean not only metal but 
also a mine, mining operations, min- 
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eral, and ore. It was derived from the 
Greek metallin, to seek after, to 
_ Pplospect. 

Mining, the digging for minerals, 
and the reasoning intent associated 
with it may have represented the dawn 
of civilization and man’s superiority 
over other forms of life. Man sur- 
passed animals when he developed the 
intelligence to make tools which he 
used to make or do something else. 

Salt, as a necessity for every ani- 
mal, was a mineral for which primi- 
tive man must have prospected and 
dug as he was forced to become mi- 
grant from a salt lick. Then flint for 
his weapons was mined in the Stone 
Age and was prospected for in depth 
because such flint in situ could be 
more readily and perfectly flaked into 
desired sharp-edged shapes than could 
the weathered flint on the surface. 
Obsidian or volcanic glass was a sub- 
stitute for flint in the island of Melos, 
one of the Cyclades. But the lime- 
stone and chalk formations were pros- 
pected elsewhere for chert- and flint. 

In Belgium, a 2-ft cross-section 
shaft was sunk by primitive men 32 ft 
through gravel and sandstone to reach 
flint-bearing chalk. Such early flint 
mines are found near Worthing, Eng- 
land, where a pit 17 ft in diameter 
was sunk through 12 ft of chalk to a 
horizon of flint nodules; and from it 
radiated seven galleries 10 to 30 ft 
long, 2 to 3 ft high, and 4 to 7 ft wide. 
Various horizons of flint nodules were 
often passed through to find a pre- 
ferred one. 

Antlers were used for mining picks 
and shoulder or pelvic bones of large 
animals for shovels. Grease was 
burned in chalk or soapstone basins 
for illumination in extended galleries, 
until they were abandoned when the 
air became nonrespirable. 

Then a new shaft was sunk near-by. 
Ventilation was possibly an accident 
when the workings of adjacent shafts 
happened to meet. Thereafter, sur- 
veying may have been introduced; for 
at Cissbury, County Sussex, England, 
six shafts in chalk are found con- 
nected by intricate workings with in- 
tervening pillar walls. 

Primitive man also mined under- 
ground for pigments to paint his body 
and his pottery: red and yellow ochre 
(iron ore), black manganese wad, 
green malachite (copper ore), and 
vermilion cinnabar (mercury ore). 

Although man probably first used 
flint pebbles found in stream beds and 
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gravel banks, yet their selection and 
recovery was placer mining. Then he 
tunneled at flint horizons into cliffs, 
and later sank shafts to reach such 
horizons. So mining may be proposed 
as the first of man’s useful arts. His 
first willful production of fire may 
have come from the striking together 
of flint and pyrite to cause sparks to 
ignite dried moss. The flaking and 
later the polishing of stones provided 
him with the tools to kill, skin, and 
dismember animals, for food and 
clothing; to chop and fashion wood 
for tillage, transport, and dwellings, 
and for weapons of offense and de- 
fense. 

To duplicate stones of desired prop- 
erties, man was forced to note their 
hardness, color, specific gravity, work- 
ability, and geologic associations. This 
was primitive mineralogy and geology. 
Tn the process of their discovery, min- 
ing, and beneficiation, man was led 
to develop the other fundamental en- 
gineering arts; even the first known 
map of 1300 B.C., on papyrus, shows 
a.gold-mining district in Egypt. Ores 
of iron and copper were used as pig- 
ments to decorate pottery with colors 
which were dependent upon firing in 
an oxidizing or a reducing atmosphere. 
Suitable clays were mined. Gold was 
collected for ornaments by the Stone 
Age man. Copper was the first metal 
used to form tools for man because it 
occurred in large native masses, was 
harder and tougher than gold, and 
could be hardened by hammering. Its 
ductility and malleability permitted it 
to be hammered into useful forms. 

The Mound Builders of America 
were of the Stone Age and left arti- 
facts hammered from glacial-drift na- 
tive copper from Lake Superior. Na- 
tive silver occurs “welded” with some 
of the native copper. But Syria, 
Egypt, Asia Minor, and Cyprus also 
worked copper in 8000 B.C. About 6000 
B.C. it was discovered that with a 
chimney draft or forced draft, copper 
could be melted in a wood fire and 
then cast in stone, sand, or clay molds. 
Normal altar or cooking fires would 
give a temperature of only 932F, and 
1981F is required to melt copper, and 
1634F for 20 per cent tin bronze. 
In that century it was discovered that 
the oxidized ores of copper could be 
reduced to the metal by smelting oper- 
ation when lime or other fluxes were 
present in the fire. 

The fortuitous association of tin ores 
with those of copper produced a harder 






copper, which we call bronze, and 


5000 B.C. the oxide of tin (stream — 
tin) was used as a flux to make such - 


bronze in Egypt and Mesopotamia, 
Iron did not become a metal of utility 
until about 1000 to 1200 B.C. in Egypt 
and the Aegean. 

Thus the art of metallurgy and the 
Civilization of Metals was an out- 
growth of that interest in minerals 
which was stimulated by the mining 
art. Ten metals and about eighty dif. 
ferent minerals and rocks were known 
to the early Egyptians and all but 
four are known to have been used. 

Development of mining practices 
and plants has been responsible for 
many of the mechanical and electrical 
arts. The age of steam power plants 
and steam engines started with the 
boilers and mine pumps of Capt. 
Thomas Savery in 1698, Thomas New- 
comen in 1705, and James Watt in 
1768 and 1774. 

Even the predecessor of radar was 
the short-wave radio reflection and re- 
fraction researches used in seeking 
ore bodies. 

Coal is one of the extensive mineral 
resources dependent upon mining. Al- — 
though not mentioned in the Dooms- — 
day Book of 1085, Britons made slight — 
use of it for domestic fuel in pre 
Roman Britain; it was not used for 
manufacture (glass) until 1609, and 
for coke in iron foundries until 1745. 
Its great use was promoted by the 
development of the steam engine for 
power. 

Thereby coal became the chief fac 
tor in bringing slavery to an end, be- 
cause it made slavery uneconomic. It 
made the productive energy of a free 
man 22,700 times that of a slave. The 
following approximate factors lead to 
such a conclusion: two pounds of coal 
produce steam which will develop 1 
hp-hr; 1 hp-hr equals 10 man power; 
the productive capacity of one free 
man averages that of 34 slaves; aver- 
age production of coal in the United 
States for 1940 per man shift em- 
ployed (8-hour shift or less) was 5.19 
tons or 10,380 lb, equal to 5190 hp-hr 
or 51,900 free man-power hours or 
6488 free man-power shifts of 8 hr, 
equal to 22,706 slave shifts of 8 hr or 
15,138 slave shifts of 12 hr. 

From the dawn of civilization the 
mining of ore has played a leading 
part in the drama of humanity, ab 
though maleficent as well as benefi- 
cent uses have been made of the ma- 
terials mined. 
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BAILEY CONSTRUCTION CORPORATION 


—scientific coal strip-mine operator— 


prefers J&L (Hecanimh Wire 


Rope 


. 
A Bucyrus-Monighan 5W dragline excavator, equipped with J&L wire rope, operating a 6-yard bucket, 
removing over-burden at the Thomas, W. Va. coal strip-mining operation of Bailey Construction Cor poration. 


The reasons? Better performance and longer life 


assured by J&L wire rope engineerin 


Bailey Construction Corporation, 
organized by Mr. Harold L. Bailey, 
noted coal mining engineer of Schuylkill 
Haven, Pa., has two coal strip-mining 
Operations under way in West Virginia. 
near Thomas, in Tucker County, 
has four working pits now in operation. 
The other, soon to be in full production, 
isat Lorado in Logan County. 
every piece of Bailey’s modern 
equipment . . . draglines, shovels, bull- 
dozers . . . you'll find J&L Precistonbilt 
Wire Rope in a variety of sizes and types, 
tach designed to do a particular job. 
One of the basic principles of all Bailey 


service. 


operations is this: Use only the very best 
of equipment—and use it properly. 

That's why Bailey has andaationl 
on J&L Precisionbilt Wire Rope. Says 
Mr. Bailey: “Our experience has proved 
that the combination of J&L Wire Rope 
and J&L engineering service gives us 
better performance, longer rope life and 
lower over-all costs.” 

There’s a growing list of top flight 
companies engaged in earth-moving, oil 
ares "a lumbering, general manu- 
facturing and transportation, that use 

&L Wire Rope exclusively! Like the 
ailey Construction Corporation, they 


Jones & LAUGHLIN STEEL CORPORATION 


From its own raw materials, 
J&L manufactures a full line of 
tarbon steel products, as well as 
Grain products in OTISCOLOY 


@d JaLtoy (Ai-tensile steels). 
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PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD 
ROLLED STRIP AND SHEETS + TUBULAR, WIRE AND TIN MILL 
PRODUCTS + “PRECISIONBILT” WIRE ROPE * COAL CHEMICALS 


find that J&L Wire Rope and J&L 
Engineering Service work together to 
cut costs and increase profits. 

ou are interested in getting the 
complete details on J&L Wire Rope 
Engineering Service and what it can do 
for you, why not clip the coupon? 


Jones & Laughlin Steel Corporation 

413 Jones & Laughlin Building 
Pittsburgh 19, Pa. 

Please send us a free copy of your new 
booklet, “J&L Wire Rope Engineering 
Service.” 

Name___ 


Company Name 


Address 




















Bear Brand 
Xanthates 


Z-3. POTASSIUM ETHYL 

Z-4 SODIUM ETHYL 

Z-5 POTASSIUM AMYL 

Z-4 POTASSIUM PENTASOL AMYL 
Z-8 POTASSIUM SEC. BUTYL 

Z-11 SODIUM ISOPROPYL 


This series of fine collectors is continually being developed and 
expanded to meet the problems of ore concentration throughout the 
world. We invite your inquiries concerning flotation concentration. 


GREAT WESTERN DIVISION 


THE DOW CHEMICAL COMPANY 


SAN FRANCISCO 4, CALIFORNIA, U.S.A. 


PIONEER PRODUCERS OF XANTHATES FOR METALLURGICAL USE 


ae 
once 
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For a holiday that’s really unusual, 
visit this unique resort blessed with 
an invigorating, health-building 
climate. Near Las Vegas is gigantic 
Hoover Dam, an unforgettable 
spectacle . . . also amazing Death 
Valley, a delightful oasis in colorful 
desert land surroundings. 








Stop at Las Vegas en route to or 
from Los Angeles. There’s a variety 
of Streamliner and other fine serv- 
ice from Chicago, St. Louis and 
Kansas City. You’ll enjoy a restful 
ride over Union Pacific’s smooth 
roadbed, plus excellent meals and 
service. 


Write Union Pacific Railroad, Omaha 2, Nebraska, for information regarding Las Vegas. 


UNION PACIFIC RAILROAD 
Road of the Grreamliners 
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SHEFFIELD 
M@LY-C@P 


COPPER. BOLYSDERSE: ALLOY 


Special Alloy 
Moly-Cop Ball 


YOUR BEST BUY 


The photos of fractured ball sections, 
reproduced above, show why Moly-Cop 
balls are your “best buy”. 


Note the clean break of fine martensitic 
structure of the Moly-Cop ball and its 
uniform high hardness to the core. 


This is why Moly-Cop balls retain their 
shape longer, and grind more ore per 
pound of balls. Moly-Cop balls cut your 
grinding costs by wearing longer, grind- 
ing more efficiently, and by saving 
charging and handling time (less balls 
to handle). 


Save money —specify Moly-Cop— 
your “best buy” in grinding balls. 


0 INTERNATIONAL CORPORATI 


Letters to the Editor 
(Continued from p. 28, Sect. 1) 


it examined by the late W. D. 
Millan, of Vancouver, and by O 
Young. For some time I had copies) 
these reports and some samples of fj 
book mica up to sizes which cut 
by 12 in. Young stated in his reg 
that similar books had been taken 
which cut clear sheets 24 by 36 in. 


size, all iron free, clear, and of most 


excellent insulating quality. Pkote 
graphs of open faces in the sides of 
epen cuts 20 to 30 ft in depth in the 
pegmatite showed the books to be 
scattered closely through the mass. In 
one instance, Young estimated that 4 
per cent of the face was books of simi- 
lar mica up to 8 by 10 in. 

The ground may be reached from 
Golden, which is on the Canadian 
Pacific R. R., by canoe or poling boat 
down stream through Kinbasket 
Rapids, which are not dangerous for 
a skilled canoe or boatman. Returg 
trip is made down stream through 4 
series of smaller rapids to Revelstoke, 
from whence the boat or canoe may 
be returned to Golden by rail. The 
Canadian government started to build 
a highway around the Big Bend but 
work was stopped during the war and 
I do not know if it has yet been com- 
pleted. 

Climatic conditions are not good; 
rauch cold and snow in the winter, 
lasting until late spring and starting 
again early in the fall of the year. 
However, with proper preparation, the 
deposit could be worked the year 
round, shipping the product in the 
summer months. It was reported that 
on one rim where erosion had taken 
place, much material had fallen to the 
foot of the cliff so that there were 
meny hundred tons of book mica piled 
up, the groundmass of pegmatite hav- 
ing been shattered by the fall. Any- 
one making a trip to inspect this de 
posit will not be disappointed. 


Comment on U. S. Smelting 
Issue 


J. D. Forrester compliments and cor 
rects the October M&M: 


The October 1948 issue of Mining 
and Metallurgy splendidly portraying 
activities of the U. S. Smelting Re 
fining and Mining Co., proved to bt 
especially interesting to me. On page 
543, a picture, “Men of Binghamis 

(Continued on p. 44) 
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G@oarse COAL 
FLOTATION 


with DENVER SUB-A’ FLOTATION MACHINES 


PROBLEM « Treating coal fractions from SOLUTION © No commercial flotation machine 
1/16”-0. Two objectives are sought— can treat both coarse and fine sizes so effectively os 
the Denver “Sub-A.” This selective feature plus its 
extreme mechanical and metallurgical flexibility makes 
it the logical choice for coal cleaning work. 
2) eliminate stream pollution from wasted Removal and dewatering of the dense agglomerated 
slurry water. “matte” concentrate was accomplished with special 
These coal fractions cannot be satisfactorily cleaned “deep-digging” punched plate rakes which carry the 
by “gravity” methods. With flotation remaining as the 7-8” coal matte up the spitzkasten allowing surplus 
most acceptable solution, a prime consideration is that water to drain back in the pulp through the perforated 
the flotation machine used must be capable of han- rakes. Further dewatering is carried out in a wedge 
dling both coarse and fine sizes effectively. The rapid bar compression screw conveyor. Surplus water returns 
rising, dense agglomerate type “matte” coal concen- _—-via middling feed pipe to the Denver “Sub-A” Flota- 
trate must be removed and dewatered in large volume. tion cell for re-use, thus eliminating surplus slurry water. 


1) to save marketable grade of coal in 
these sizes and 


FEED CLEANED COAL REFUSE DISTRIBUTION, % 
Reagents, Ibs. 
SCREEN SIZE, MESH ight, : ight, - por ton food 


MINE 5 te 14 . . : : . Kerosene, 3.27 
i 14to 35 : . ’ , . B-23 Frother, 0.24 
35 to 100 . . : . . . . . Pine Oil, 0.11 
Through 100 


54.0 50.7 

46 22.2 66.2 

. 14.9 6.3 23.8 64.8 
10.8 100.0 4.2 100.0 57.5 


CONSULT WITH YOUR DENVER “FLOTATION ENGINEERS” 





| \\ DENVER EQUIPMENT COMPANY 
‘compan’ P.O. BOX 5268 * DENVER 17, COLORADO 
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Wear- and 
heat-resistance 
—together 


The addition of Molyb- 
denum to cast iron has spe- 
ciallyapplicable effects where 
good resistance to wear must 
be combined with least 
susceptibility to cracking 
under sudden changes of 
temperature. 


Brake drums, for instance: 
here is a well-proved com- 
pesition, 3.70% Total Car- 
bon, 1.80% Silicon, 0.80% 
Manganese, with 0.50% 
Chromium and 0.70% Mo- 
lybdenum added. 


This is one of the many suit- 
able economical composi- 
tions in our new booklet, 
“Applications of Molyb- 
denum Cast Irons.’”’The busy 
foundryman and engineer 
will find the alphabetical list- 
ing useful—write for a copy! 




















Letters to the Editor 
(Continued from p. 42, Sect. 1) 


Stormy Period,” shows my father in 
the lower-right. His name should be 
given as J. G. Forrester; perhaps you 
will wish to keep the record straight. 
He was about 27 years old at the time 
the picture was taken and had been 
associated with the Holdens in Cleve- 
land, Ohio, before going to Bingham. 


Russia Works Old Silver 
Mines for Uranium 


F. Lynwood Garrison recalls an early 
visit, while a student, to Joachims- 
thal, where the Russians are now 
mining uranium: 


In the July number of The Reader’s 
Digest there was an article by Thomas 
M. Johnson about Soviet slaves dig- 
ging uranium in the Erzgebirge, a 
range of low mountains dividing Bo- 
hemia (Czechoslovakia) from Saxon 
Germany. This is probably the most 
famous, or even classic, metal mining 
region in Europe during the past 300 
years. It was the home of Agricola. 
On the northern flank of these hills 
lies the little town of Freiberg and its 
famous Royal Saxon Mining Academy 
where economic geology as a separate 
science had its beginnings with von 
Cotta, as also did blowpipe analysis 
have its inception with Plattner’s 
great system for mineral identifica- 
tion. Not a few of the older genera- 
tion of American mining engineers 
had their technical education in this 
ancient institution when technical in- 
stitutions of similar character were 
few and far between in the United 
States. 

The Erzgebirge region is essentially 
ene of silver mining. The most im- 
portant and certainly the best-known 
mine in this district is at the little 
town of Joachimsthal on the south- 
eastern side or slope of the Erzge- 
birge in Bohemia. 

When a student in Europe, I had 
the opportunity of visiting this mins 
and I realized even then that this 
was an interesting and historical spot. 

The Joachimsthal mine (the main 
shaft then was 1600 ft in vertical 
depth) was equipped with old-fash. 
ioned machinery which appeared to 
jog quietly along producing silver 
ores as it had probably done since the 
year 1527 when Agricola became the 
tywn physician there. It was from this 
old mine that the Curies obtained the 








ore in which they discovered the ao 
ment radium. 

The ores in this mine were mainly an 
gentite, stephanite, pyrargyrite, proust- 
ite and considerable pitchblends 
(uraninite). I was not then familigy 
with pitchblende and my curiosity wag 
aroused, little dreaming it would 
some day be an ore setting the world 
by the ears. I was then told it was not 
of much importance, being mined in 
small quantities and often thrown on 
the waste dumps; its only commercial} 
value was for coloring china or other. 
ceramics for which Bohemia was fam- 
ous. All these ores occur in what wer 
called fissure veins two or three feet 
in width with a pay streak of three or 
four inches. All the ores were crushed, 
kand-sorted, and concentrated on 
shaking tables before being shipped 
to the smelters. 

The existence of small quantities 
of pitchblende and other uranium 
minerals in the mines of that region 
has long been known. Dana in his 
great “System of Mineralogy” mea- 
tions their presence at Marienberg 
and Schneeberg in Saxony, at Pvri- 
bram in Bohemia, and Rezbanya in 
Hungary. Lindgren states it is found 
at Schneeberg, and more abundantly 
in somewhat similar veins at Joachims- 
thal. Deposits like these also occur at 
Annaberg on the Saxon side of the 
Erzgebirge; Johanngeorgenstadt was 
also a considerable producer of uran- 
ium ores. It seems doubtful to me 
that the Russians can ever recover 
enough uranium from the depleted 
mines in central Europe to justify the 
cost, effort, and brutality they are 
expending there for that purpose. 


“Hot Popper Process” 


Jet piercing is poor nomenclature for 
the new process to those who know 
their drilling methods writes WV. B. 
Lang, of the Geological Survey @ 
Washington, D. C.: 


In reading J. H. Zimmerman’s inter- 
esting article on “Jet-Piercing Process 
for Blastholes” in the May M&M, I 
tound myself finishing a column of the 
paper before I gained a clue to the 
type of drilling under discussion. I 
was further confounded by a later 
statement that “In view of the most 
recent discoveries, the name ‘jet-piere 
ing’ is being adopted as approved ter- 
minology.” 

Use of the terms “jet drilling” & 
“wash drilling” refers to an old estab 
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lished method of drilling unconsoli- 
dated sediments by means of a direct- 


ly ae ed stream of water assisted by a chop- 
roust- ping bit. It is a method almost as old 
lende as the pressure pump itself and use 
niliar of these terms promptly recalls this 
y was type of drilling to the mind of those 
would informed on drilling methods. Had the 
world writer used “flame drilling” for this 
aS Ret unique process of applying an intense 
ed in spot flame to spall off rock of low 
“= thermal conductivity no confusion 
ercial could have arisen. 

other. In view of the ever-increasing vol- 
> fam. ume of nomenclature for complex tech- 
t were nical apparatus it seems highly desir- 
e feet able to exercise due care in the selec- 
ede: tion of such terms as will adequately 
ished, cover the nature or purpose of the 
i o equipment so that the reader may thus 
pped be aligned in the course of thought he 
wait is to follow. I believe I should have 


caught on more quickly if Mr. Zim- 
— merman had borrowed the practice of 
regen modern youth and simply called it a 
“hot popper process”! 


mea- 

eat Telephone Value to Mines 

ya in Seen Early 

found Dorothy Bolles, of AT&T, must have 

dantly seen our comment on the first tele- 

chims- phone used in a mine in our August 

vy fe issue, for she writes: 

: “an I am quoting below the few refer- 

winds ences to the use of telephones in mines 

1. before 1880 that I’ve been able to 
locate quickly. In addition, someone 

nleted in Nova Scotia claims the telephone 

fy the was so used there at least by early 


1878, but our Historical Library hasn't 
satisfied itself that it is a true claim. 

In “Exploring Life” on p. 149, T. A. 
Watson says: “One of the interesting 


iad things I did early in 1878 was to in- 
re for stall telephones in a mine for the first 
ine time. Gardiner Hubbard and Thomas 
W.B. E. Cornish, our agent in Philadelphia, 
vey at were with me on that important oc- 


casion. It was a deep and very wet 
coal mine on the Reading Railroad, 
; inter- but by running covered wires down 
recess the shaft, we had no difficulty in estab- 
&M, | lishing communication between the 
of the underground workings and the mine 
to the office. It worked so well the owners 





ion. I ordered a permanent installation. [ 
» later made no change in the telephones for 
e most underground use. In wet mines’ the 
}-piere- regular instruments were installed in 
ed ter- Watertight boxes.” 


A Report of Bell's illustrated talk 
ng” or to the Society of Telegraph Engineers 
estab (Continued on p. 46) 
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Now You Can Have Yuba Dredges 
with Buckets 27 CU. FT. and Larger 


One in the series of Yuba 
dredges designed for ex- 
tremely deep digging. 


YUBA Leads in Deep-digging, Big-capacity 
Dredge Design; Can Make Good Delivery 


Today many properties require deep digging dredges and 
capacity to handle big yardages. To meet these require- 
ments, Yuba now is prepared to furnish bucket ladder 
dredges with capacities of 27 cu. ft., or larger, and digging 
depths from 95 feet or less, to 150 feet. We design and 
build dredges with all bucket capacities from the smallest 
to the largest. 


DESIGNED TO YOUR NEEDS 


Each dredge that Yuba builds is individually designed 
to meet the exact needs of the work to be done; the first 
consideration is your operating conditions. Whether your 
dredge work requires ability to handle deep-ground, hard 
bedrock, clay, boulders, levee building, stream control, or 
any other problem—we can help you. 


YUBA COOPERATES WITH YOU 

















ANUFACTURING CO. 


351 California $t., Sen Francisco, Californie, U. $. A. 
AGENTS ‘$end, BARGY 4 CO_ (TO. SINGAPORE KUALA LUMPUR PENANG. 
SHAW DARSY & CO. LTD. 14 & 1% LEADEMNALL ST. LONDON, £.C.3. 
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COMPACT DRIVE—SMOOTH 








Denver, Colo. U.S.A. 







e@ FLEXCO H D RIP 


PLATES are used in > 

iring rips and patch- 
SS conveyor belts. The 
wide space between 
outer bolts gives the 
fastener a long grip on 
the edges of the rip, 
while the center bolt 
prevents the fasteners 
from bulging. 


pane 4 


@ FLEXCO H D BELT 


FASTENERS make a 
strong, tight butt joint 
with long life. Re- 
cessed plates embed 
in belt, compress belt 
ends and prevent ply 
separation. Six sizes in 
steel and alloys. 





FLEXIBLE STEEL LACING COMPANY 
4629 Lexington St., Chicago 





Keep your conveyor 
belts with 


going 
IFLEXCO} 


EE E> BELT FASTENERS 
oe 













@ Avoid shutdowns and lengthen the 
life of your conveyor belts and 
elevator belts by using Flexco HD 
fasteners and rip plates. Thousands 
companies have stepped up the 
ance of conveyor lines and cut 
by using Flexco methods. 


Bulletin F-100 shows ex- 
actly how to make tight 
butt joints in conveyor 
belts with Flexco HD Belt 
Fasteners. Also illustrates 
step by step the latest 
practice in repairing rips 
and putting in patches. 


tet 












FLEXCO lam © GD W200 7-485. 14-8 


Sold by supply 














ROCKBITS 
* Most Types and Sizes 
* LARGEST DEALERS ON THE EAST COAST 
* Send us your Quotation or Inquiry 


INTERNATIONAL SERVICE BUREAU, INC. 
1025 CONN. AVE. N.W., WASHINGTON, D. C. 


BOUGHT 


SOLD 











EXECUTIVE MINING ENGINEER can get results directing explorations and 
operations, U. S. or foreign. Now employed as consulting engineer for a large min- 
ing organization. Specialized in ore finding, management, and financing. 
experience. Have found many mines. Excellent record and references. 


Box B-2—MINING AND METALLURGY 


Broad 

















Eten ner onaeneneD 
FOR OVER HALF A CENTURY—WORLD LEADER 
in the Precipitation of Cyanide Solutions 


The MERRILL-CROWE Process 


The men responsible for results — managers and mill superintendents — demand 
proved assurance of effective operation in specifying their precipitation plant. 
They naturally select Merrill-Crowe Precipitation Process and equipment which has 
for over 50 years safeguarded bullion return, minimized costs in zinc, refining, and 


labor, and provided easier, more economical cleanup. 


Write today for your free copy of “The Merrill-Crowe Precipitation Process” 


The MERRILL Company Engineers 


582 Market Street IN CANADA 
San Francisco 4, California 302 Bay Street, Toronto, Ont. 
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Letters to the Editor 
(Continued from p. 45, Sect. 1) 


(London?) on Oct. 31 in “Nature,” 
Nov. 15, 1877, tells various incidents 
and describes early experiments: “In 
a lecture on the 8th inst. at Glasgow, 
Professor Bell, referring to the use of 
the telephone in mines, pointed out 
how the instrument might be of the 
greatest service in determining 
whether the ventilation of a mine was 
perfect or not; for by listening to the 
telephone, if the mine was in good 
erder, a little sound could be heard 
every moment.” 


Coke Output Gained . 26% 
in 1947 
The coke industry is considered to 


‘ have held a leading position in the 


1947 production race, now that all con- 
tributing factors have been averaged 
together. According to the Bureau of 
Mines, total coke production for 1947 
was up 26 per cent over that for 1946; 
whereas, the figure of industry in gem 
eral, for the some comparison, was 
only 10 per cent. This was accom 
plished in oven and beehive plants, ia 
(Continued on p. 50) 
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MANUFACTURERS 


NEWS - 


Equipment — Bulletins — Personals 





Marion Shovel 


A 45-cu. yd. dipper has been in- 
stalled on a Marion 5561 shovel in 
operation at The Hanna Coal Co. 
mine, in southeastern Ohio’s coal 
stripping fields, in an experiment to 
prove the “economic ultimate” of 
modified armor plate steel in power 
shovel dipper design and construction. 
If the experiment is a success, a 5- 
cu.yd. load of earth and rock will be 
able to “hitch-hike” a free ride every 
minute as the shovel strips away over- 
burden to uncover seams of coal ly- 
ing as deep as 80 ft. under the earth's 





Personals 





J. R. Fulton has been appointed 
manager of mining sales in the West- 
inghouse Industrial Sales Department. 


Link-Belt Co. announces that R. E. 
Whinrey, formerly superintendent, 
has been appointed to the newly 
created position of assistant general 
manager of the Link-Belt Dodge 
plant in Indianapolis. L. C. Hein- 
lein, formerly assistant superinten- 
dent, succeeds Mr. Whinrey. The 
Dodge plant is devoted to the manu- 
facture of Link-Belt ball and roller 
bearings of both mounted and un- 
mounted types. 
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surface. Prior to two years ago, a 
35-cu.yd. dipper had been the world’s 
largest. Then Marion developed a 
40-cu.yd. dipper, and nine of the big 
40-yd. dippers have been built and put 
into service. With their practicability 
fully proved and with field experience 
on hand to indicate that the new five- 
yard increase in capacity may be prac- 
tical, the Marion and Hanna compa- 
nies jointly are experimenting to 
“make the new steels work a little 
harder” and learn whether a 45-yd. will 
prove as practical as the 40-yd. dipper. 


Wilkinson & McClean, Ltd., of 
Calgary, Edmonton, and Lethbridge, 
Alta., Canada, will be distributors 
for Bucyrus-Erie blast-hole drills, 
prospecting drills, and bit dressers. 
Well known in the mine, quarry, and 
excavating industries, they will also 
handle excavators, electric quarry 
and mining shovels, and walking 
draglines. 

Appointment ef C. S. Gotwals as 
quality manager of all SKF Indus- 
tries, Inc., plants is announced by 
the Philadelphia ball and roller bear- 
ing firm. Charles R. Scott, Jr., suc- 
ceeds Mr. Gotwals as superintendent. 
W. F. Shedinger will direct opera- 
tions of the machining division in 
addition to his duties as head of the 
ball division. 





Bulletins 





Magnetic Pulleys. A complete de- 
scription of features and applications 
of electromagnetic pulleys and Al- 
nico magnetic perma-pulleys for 
automatic separation of ferrous and 
nonferrous materials is given in two 
new 8-page catalogs issued by Dings 
Magnetic Separator Co., Milwaukee. 
Both catalogs were prepared as a 
ready guide for magnetic separator 
users to help determine the type and 
size of magnetic pulley most suitable 
for their specific requirements. Cata- 
log C-1001A describes the purpose, 
operation principle and advantages 
of Dings electromagnetic pulleys, in- 
cluding the design features of air- 
cooled pulleys, solid type pulleys and 
waterproof, greaseproof or heatproof 
special pulleys. Catalog C-1007A de- 
tails the features of the newly devel- 
oped Perma-Pulley. 






hous 
New Boom Jumbo 

The new Boom Jumbo designed 
by the Ingersoll-Rand Co. for modern 
high-speed tunnel driving features 
maximum rigidity, air-powered boom 
from lowest to highest position at the 
touch of a lever, centralized controls, 
and positive lock. It can be set up 
quickly and is easy and safe to oper- 
ate. The Boom Jumbo is constructed 
of seamless steel tubing which serves 
to carry air and water to the drills. 
For further information, write to the 
above company. 
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Engineering Societies 
Personnel Service, Inc. 





New York—8 West @th St., Zone 18. 
Detroit—100 Farnsworth Ave. 


San Francisco—57 Post St. 
Chicago—84 East Randolph St., Zone 1 





In applying for positions advertised by the Service, the FP: me agrees, if actually 
advertisements, 


placed ed in @ position through the Service as a result of these 


to pay a 


fee, established to maintain an efficient, nonprofit service. 


When making applicatio 


n for a Position include six cents in stamps for forwarding 


application to the employer and for returning when necessary. 
All replies should be addressed to the key numbers indicated and mailed to the 


Ni aay p> office. 


weekly bulletin of engineering positions open is available to members of the 
co-operating societies at a subscription of $3.50 per quarter or $12 per annum, payable 


in advance. 


Men Available 


MINERAL TECHNOLOGIST, 28, 
married, one child, B.S. degree in geol- 
ogy and mineralogy. Advanced training 
in petrographic methods. Four years’ ex- 
perience nonmetallic mineral technology. 
Desires position in research or develop- 
ment with progressive organization. Em- 
ployed; available 30 days. M-405. 
MINING GEOLOGIST, M. S. Profes- 
sional engineer. Nine years’ experience all 
phases underground mining operations, 
property examination, valuation, geologi- 
cal investigations and technical reports. 
Prefers position business or administra- 
tive branch of mining. Available one 
month’s notice. Prefers eastern United 
States. M-406. 














Positions Open 
MINING ENGINEERS AND MET- 
ALLURGISTS. (a) Metallurgist-Mill 


Foremen, experienced, college grad- 
uates. Knowledge Spanish. Three-year 
contract. Starting salary, $5000 plus 
bonus and living quarters. Single pre- 
ferred; if married, single status for six 
months. Transportation paid. (b) Junior 
Metallurgists, recent graduates, with 
knowledge of Spanish desirable, but not 
essential to start. Starting salary, $3000 
plus bonus and living quarters. Single. 
Transportation paid. (c) Junior Mine 
Engineers, recent graduates, competent as 
underground surveyors and draftsmen. 
Three-year contract. Starting salary, $2700 
plus bonus and living quarters. Single. 
Transportation paid. Bolivia. Y988. 
RECENT GRADUATE MINING 
ENGINEER, trainee, 24-26, to work in 
purchasing department of large manu- 
facturer, particularly in purchasing of 
extracted materials, i.e., coal, limestone, 
iron ore, etc. $3600. New York, N. Y. 
Y1025 (b). 

ENGINEERS. (a) Mining Engineers, 
experienced in underground work, to act 
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as mine foremen, Bolivia. $4200-$4800. 
Three-year contract. Married men pre- 
ferred. Spanish helpful. (b) Geophysicist, 
capable of organizing and carrying on 
complete exploration program in Bolivia 
under supervision of geological depart- 
ment. Three-year contract. Salary ‘open. 
(c) Junior Engineers, recent graduates, 
for engineering, survey, sample work in 
Bolivia, and to act as mine shift bosses. 
$3300. Three-year contract. Excellent 
chance for advancement. Y1027. 
ENGINEERS. (a) Assistant Mine 
Foreman, thoroughly experienced under- 
ground. Must speak Spanish. Single 
status for six months. $3600 to start. 
(b) Mill Shift Boss, recent graduate, 
single, who has specialized in metallurgy, 
and who can do test work. Should be 
interested in research. Spanish an asset, 
but not essential. $2700 to start, plus 
room and board. Central America. Y1119. 
METALLURGIST to conduct and su- 
pervise ore dressing, laboratory experi- 
menting and concentration of fine ores 
by gravity, flotation and volatilization 
technique. Three-year contract, three 
weeks’ vacation each year, plus living 
quarters, medical and hospital service. 
Transportation to Bolivia for applicant, 
wife and one child paid. Y1135. 
MINE SUPERINTENDENT with ex- 
perience in cut and fill stoping, mine 
development, shaft sinking and mainte- 
nance. Must have fair working knowledge 
of Spanish and ability to handle labor. 
Salary, approximately $9600. Apply by 
letter giving age, experience, etc. Latin 
America. Y1320. 

ENGINEERS. (a) Mill Superintendent 
with considerable experience, to take 
charge of 800-ton lead-zinc flotation plant. 
$6000-$7000. Bolivia. (b) Mine Superin- 
tendent, 35-45, experienced underground, 
cut and fill shrinkage methods. Knowl- 
edge of Spanish desirable plus executive 
ability. Salary open. South America. 
Y1505. 
MINING-METALLURGICAL ENGI- 





NEER for development of zinc, lead 
and copper sulphide ores containing im- 
purities of antimony and bismuth. Must 
be capable of directing layout of mining 
operations, planning transportation, set- 
ting up processing plant, ordering ma- 
chinery, putting plant into operation, and 
supervising entire operation from mining 
to production of metals and their de- 
rivatives, such as zinc oxide, etc. Devel- 
opment will probably be along primitive 
lines at first, and considerable ingenuity 
will be required. Housing provided. 
Three-year contract. India. Y1516. 
PROCESS METALLURGIST for 
process development and semi-works pro- 
duction of metals by chemical or electro- 
furnace reduction. Write stating quali- 
fications, experience and salary expected. 
Location, New Jersey. Y1646. 

MINING METALLURGIST _ with 
process experience covering uranium 
ores, to evaluate field reports and plan 
development. $6000-$7000. South America. 
Y1907. 

METALLURGIST, 25-30, graduate, 
with welding experience covering stain- 
less steels, to analyze production difficul- 
ties, improve welding methods and pro- 
cedures, and do general development work 
covering fabrication. Salary, $3640-$5200 
a year. Location, New Jersey. Y1913. 
ENGINEERS. (a) Mining Engineer, 
young, preferably with two to five years’ 
experience for work at lead mine. (b) 
Engineer, young, for work in concentrat- 
ing plant. Argentina. Y1925. 
RESEARCH METALLURGIST, 
30-40, graduate, with non-ferrous smelt- 
ing and refining experience, to supervise 
development of hydro-metallurgical pyro- 
metallurgical and electrolytic refining 
methods. Salary, $4200-$4800 a year. Lo- 
cation, northern New Jersey. Y1926. 
MINING ENGINEER, young, with 
two to five years’ experience and with 
good knowledge of mechanized coal 
mining. Will function as assistant to ex- 
ecutive in New York office and as liaison 
between mines and office. Salary open. 
New York, N. Y. Y1943. 

MINE SUPERINTENDENT, grad- 
uate mining engineer, executive type, ten 
years’ experience, four of which must 
have been in coal mining; other experi- 
ence in metal mining will be acceptable 
where coal mining methods have been 
used. Will be responsible for laying out 
plans, developing mechanization methods, 
etc. $6000-$7500. Wyoming. Y1949S. 
DESIGN DRAFTSMAN with at least 
five years’ structural and metallurgical 
equipment design and layout experience, 
to design, lay out and detail structures, 
mining, conveying, and milling facilities 


for mining company. $4000-$5000. New 


York, N. Y. Y1968. 
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What is 
MASS ACTION 


in ore scrubbing? 





“ jon” in a 
is similar to the effect obtained by rubbing a handful of 


phosphate a+ ¥ gravel, etc., in a very short without 
excessive wear in the machine itself. 

Write for Bul Bulletin 37-A-2 and give us pertinent detads of 

your scrubbing pro! 





YORK, PENNSYLVANIA — 240 Arch St. - 
NEW YORK 17122 E 42nd St. - 205 W. Wacker Drive—CHICAGO 6 
SAN FRANCISCO 11—24 Californie St. 200 Bay St.—TORONTO 1 








CORE DRILL YOUR PROPERTIES WITH 
PIONEER STRAITLINES 


@ Core drilling is the most dependable method of proving 
up your mineral values. You will find the Pioneer Straitline 
well suited for this purpose. Holes may be drilled up to 600’, 
with a recovery of core %" in diameter. Compactly mounted 
on a steel frame, the drill is easy to handle in the field. 
The Pioneer is powered by a water-cooled gasoline motor. 
Either a screw feed or a hydraulic type of drilling head is 
available. The assembly is complete with clutch, 3-speed trans- 
mission, and a built-in drum hoist. @ Write for Bulletin No. 69. 


E.J. LONGYEAR COMPANY 
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USED THROUGHOUT THE WORLD 
WHEREVER LARGE TONNAGES 
OF ROCK OR ORE ARE SCREENED! 


Manufacturers of Woven Wire Screens and Screening Machinery 


THE W. S. TYLER COMPANY 
CLEVELAND 14, OHIO . U.S.A 








Cuts Cost of 


Mine De-Watering 


When it comes to the — of eco- 
nomical mine de-watering, those big ee 


Vertical Turbine Pumps chalk u 


for the highest efficiency and powered 


discharging large quantities of water "as 
an amazingly low operation expense. Fur- 
~ ‘thermore, they are built to take real punish- 
ment and still keep up their high produc- 
e tion records. Hundreds are in use and not 
one has failed to make good on its task. 






General Offices 
MEMPHIS 8 
TENN. 


2 Sy 


VERTICAL TURBINE PUMPS 





money saving record. They are Toyed up ap 


Write for Complete 
Information 
LAYNE & BOWLER, INC. 
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which the total quantity of coal car- 
bonized in 1947 nearly equaled the 
1944 record. 

Heavy demands for coke as metal- 
lurgical fuel, and increase in the num- 
ber of man-hours worked, were some 
of the factors that helped boost pro- 
duction rates. On the dark side of 
the picture, coke output was low con- 
sidering the amount of coal used, since 
the coal was of poor quality and the 
ovens have been deteriorating. 

Operations proceeded at a fairly 
uniform rate during the year, except 
toward the end when production 
reached an all-time high through the 
additional ovens put into service. Had 
more good coking coal been available, 
output no doubt would have been even 
greater. 





NEW TECHNICAL BOOKS 





Engineering Societies 
Library 
New books can be borrowed by AIME 
members in the United States or 
Canada for a nominal fee. Bibliogra- 


phies, photostats, microfilm, and trans- 
lations can also be supplied. 


Geology Applied To Building and En- 
gineering. By A. Bray. Sir Isaac 
Pitman & Sons, Ltd., London. 1948. 
196 p., illus., diagrs., maps, tables, 
834 x 5% in., cloth, 18s. 


Of interest to students, buildings, 
architects, and civil engineers, this 
volume deals with raw materials ex- 
tensively used in the building indus- 
try. A short introductory chapter on 
the general principles of geology is 
given. Other chapters deal with 
quarrying and mining methods, sur- 
face deposits and sites, and the forma- 
tion, types, and uses of a wide variety 
of rocks and minerals. 


Report on Mining Subsidence. Insti- 
tution of Municipal Engineers, 84 
Eccleston Square, London, S.W.1, 
1947. 80 p., diagrs., maps, tables, 
91% x 6 in., paper, 5s. 


Summarized reports are given of 
damage in selected British coal fields, 
including descriptions of fields, types 
of damage, and remedial measures. 
Brief general notes on subsidence, 
stowage, structural precautions, etc., 

(Continued on P. 51) 
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BLANDFORD C. BURGESS 
Mining Engineer 
Industrial Minerals Specialist 
Box 350 Montieeile, 








GLENVILLE A. COLLINS 
Mining Engineer 
Cable ““Coins”’ 


Dredging 
261 San Marcos Bidg. 
Santa Barbara, Calif. 


e HUBERT O. DE BECK 
CERAMIC RAW MATERIALS and 
INDUSTRIA 


L MINERALS 
P. 0. Box 523 3108 
Custer, South Dakota Austin 21, Texas 








PAUL F. DEISLER 
Management Consultant, Accountant and 


Auditor 
Member: 8.A.M., N.A.C.A., A.M.A. 
820 Mills Bids. El Paso, Texas 








CARLTON D. HULIN 
Mining Geology 








LEDOUX & CO. INC. 
Chemists 
Shippers representatives at all seaports 
and refineries it the United States 
155 Sixth Ave. New York 








T. E. LLOYD 
Sintering Consultant 














JOSEPH T. MATSON 
CONSULTING MINING ENGINEER 
Bzraminations—Appra tons 


P. O. Box 170 Santa Fe, New Mexico 








CLAYTON T. McNEIL, EB. M. 
Mine. Examination, Reports, 


Operation 
822 Bank of America Bidg., Tel GArfield |-2068 
SAN FRANCISCO 4, CALIFORNIA 








ey eh MILLER 
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ae Mill “a a Industrial a 
mprovement Design a ecommen¢ * 
: “ALMIL” 0635 


g Tel. Cortlandt 
|_120_ Broadway Now York 5. WY. 











WILLIAM A, O’NEILL 


Regi 
Consulting Mining Engineer 
Alaska and Yukon Territory 
Box 2000 Anchorage, Alaska 








RODGERS PEALE 
Consulting Mining Geologist 
st. 


* $15 Montgomery 
San Francisee 4, Calif. 








I ets 
49 East oth Lake Utah 


LU » INC. 
Mineralogists 
ists 


Assayers—Chemists—Spectroscop 
ernie age eis Gen Noe ves 


Address: 





ee Pager coal | 












Pealessivail , 


Space limited to AIME members or to companies 


One inch, $40 per year; halj 





Consulting 
MILNOR ROBERTS Mining Bugineer 
The Pacific Northwest, British Columbig 
a 


nd Alaska 
4501 15th Ave., N.E. Seattle, Wash. 








HARRY M. RYDER 
Petroleum reservoir fui! movement 
investigations 
#418 Cumberiand Ave., Wash. 15, D. C. 








PAUL F. SCHOLLA ASSOCIATES 
Metal & oa Mineral Mining —: 
r- 


1025 Connecticut Ave., N.W. Washington, D. C. 








SPECTROGRAPHIC ANALYSIS 
€ 


stats 


Research_—Consulting— Testing Analysis 
Laberater ies, 
L. W. Streck, Director Saratega Springs, N. Y. 











SEWELL THOMAS 
Consulting Mining Engineer 
Plant Layout, Design, Detailing, 
Mechanization, Mining Methods 
380 Glipin St., Denver 3, Cole. 








WM. HUFF WAGNER 
Mining Engineer and Geologist 
Ezaminations, Reports and Appraisals 
631 Tewer Building Washington, D. C. 











Consulting M: ining Rngincer 
Management, Mining Method: 


| in’ 
72 West 2nd South, Salt Lake Clty |, Utah 











on 9 = WATKINS 


g Geologist 
INDUSTRIAL MINERALS 
Chariette C. H. 








0. BARLOW WILLMARTH 
Mining Consultant 
Georgetown, Colerade 








WALKER & WHYTE, INC. 
Assayers, Chemists 

~~ 

New Chambers), New York 


Sh 
408 Peart St. 
U.S. A 








An advertisement in this 
Directory will acquaint 
the Mining Industry with 


your specialized services. 
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B. B. R. DRILLING CO. 


Foundation 
Cores Guaranteed _ Testing 








BOOTH ENGINEERS 
LIONEL E BOOTH, MANAGER 


Consultants in Metallutgy * Ore Testing 
Plant Operation * Process and Equipment 


72 WEST SECOND SOUTH 
SALT LAKE CITY 1, UTAH 








DIAMOND DRILLING 
IN MEXICO 
New Equipment 
Experienced Drillers 


; ‘ e 
“vervices ores 
iter ewe os ins aoa tainter on hit taff Metalarecal 
; "inch, $25 payable in advance. 43 al = 


148 CEDAR ST., NEW YORK, &, Y. 








WILLIAM J. KUNTZ 
Consulting Engineer 
Lime Plants—Lime Hydration 
(Complete Cycle) 


330 Pine Hill Lane—Hilicroft, York, Pa. 
Telephone 52/95 








JOSEPH R. LINNEY 
Consultant 
MINES + MILLS * METALLURGY 
30 Years’ Experience Adirondack 











Mine Operation Consultants 


215 Av. ys N eo aon Mex. Magnetites 
201 "North Cont ay Rg 38 Clinton St. Plattsburg, N. Y. 
EAVENSON & AUCHMUTY E. J. LONGYEAR COMPANY 
MINING ENGINEERS Foshoy Tower Minneapolis, Mina. 


Consulting Mining Engineers 











Consulting Engineer 
Rooms 1201-2 
Alabama Power Co. Bidg. 
Birmingham, Alabama 


Coal Property Valuations |. 
2720 Koppers Bldg. Pittsburgh 19, Po. naleroties ena 
MILTON H. FIES apg Oy — 


Testing Mineral Deposits 
Foundation Borings 
Mott Core 








Huntington, W. Va. 














CHESTER A. FULTON 
Consulting Mining Engineer 
10 East 40th St. New York City 16 
nd 4-0650 


Ashla 
302 Somerset Rd. Baltimore 10, Md. 
University 1353 








T. W. GUY 


Consulting Engineer 
Ceal Preparation 
TO YIELD MAXIMUM NET RETURN 
FACE AND PRODUCT STUDIES 
PLANT DESIGN AND OPERATION 
Kenewhe V. Bidg. Cherieston, W. Va. 














ORE TESTING 


sourmwesrii 
ENGINEERING 
4800 Santa Fe Ave. 

Los Angeles 11, Calif. 
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ABBOT A. HANKS, Inc. 
ASSAYERS-CHEMISTS 
Shippers Representatives 


624 Sacramento Street 
SAN FRANCISCO 














INTERNATIONAL SERVICE 

BUREAU INC. 

a ow Representatives for the Mining 
Expedition ¥ i 


1025 Connecticut Avenue, N.W., 
Washington 6, D. ¢. 








SPRAGUE & HENWOOD, Inc. 
Seranten 2, Pa. 
Diamond Drill Contractors and 
Manufacturers 
Core borings for 
posits in any part 


mineral de- 
the world. 
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UNDERPINNING & FOUNDATION 
COMPANY, INC. 
155 East 44th Street 
New York 17, N. Y. 
Specialists in Design and Construction 
of Shafts and Tunnels 








New Books 
(Continued from p. 50) 


are also given. Three papers relating 
to various aspects of the subsidence 
problem are appended together with 
a memorandum on the law relating to 
subsidence due to mineral workings. 


Salt, the Fijth Element. By G. L. 
Eskew. J. G. Ferguson & Associates, 
122 So. Michigan Ave., Chicago, 
1948. 239 p., illus., 8% x 5% in., 
cloth, $3. 


This volume presents in an informal 
manner the history, sources, produc- 
tion, and uses of salt, touching also 
upon the commercial and transporta- 
tional aspects of salt distribution. The 
persons and places of importance in 
the development of the salt industry 
are noted in descriptive passages and 
anecdotes. 


Surveying. By W. Norman Thomas 
4th ed. Longmans, Green and Co.. 
New York; Edward Arnold & Co., 
London, 1948. 564 p., illus., diagrs., 
charts, maps, tables, 834 x 5% in., 
cloth, 30s., $7.50. 

This standard British text describes 
ir detail the instruments and proce- 
dures used for all kinds of surveying 
work: levelling, plane table surveying, 
curve ranging, earthwork calculations, 
triangulation, hydrographic, photo- 
graphic and aerial surveying. Particu- 
lar attention is paid to the adjustment 
of instruments, and a new chapter on 
the adjustment of errors has been 
added in this edition. 








One-inch card is $40 per year; 
half inch, $25; payable in ad- 


vance. 











J. W. WOOMER & ASSOCIATES 
Consulting Mining Engineers 


Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


National Bank Building, Wheeling, W. Va. 











L. E. YOUNG 


Consulting Engineer 
Mine Mechanization—Mine 
Management 


Oliver Buliding—Pittsburgh, Pe. 
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ANNUAL REVIEW ISSUE 


37 Authoritative Engineers 
will write special articles 
for this March Issue 


Metal Mining 
Geology and Geophysics 
Health and Safety 
Metallurgy of Lead—Zinc— 
Aluminum—Magnesium— 
Copper—Ferroalloys 
Eastern Magnetite 
Mineral Economics 
Research 
Coal Division: 
Anthracite ‘and Bituminous Mining 
Preparation and Maintenance 
Research 
Safety and Ventilation 
Air Pollution 
Coal Utilization: 
Carbonization 
Fuel 
Nonfuel 
Minerals Beneficiation Division: 
Material Handling ond Storage 
Crushing and Grinding 
Solid-Fluid Separation 
eee ce - 
rating Cont 
Solution od Precipitation 











This year our famous Annual Review Issue will 
be published in MARCH. But we ba 


ve a new 


et schedule, so for each issue we must 
pace Reservations not later than the 8th 
of the preceding month—then Advertising 
Plates must be in New York by the 15th. Always 


reserve space at least a week before plates are 
due in New York. 


March Annual Review Issue 
Space Reservations—by Feb. 8th 
Advertising Plates—by Feb. 15th 

AM eee aerate en 
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| Christensen Diamond Products 


| Colorado Fuel & Iron Corp.. 
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Div., American Brake Shoe 
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| Anaconda Cooper Mining Co. 7 


Ellington & 
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Asxelsen Adv. Agency 


| Clarkson Mfg. 
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Climax Molybdenum Co..... 
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International Nickel Co. Inc. 2 
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Steel Corp. 39 
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Joy Mfg. Co. (Sullivan Ma- 
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Shaw Advertising 
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Nordberg Mfg. Co. 
Russell T. Grav, Inc. 
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Merrill Symonds Advertising 


Sheffield Steel Corp 
R. J. Potts-Calkins & Holden 


Texas Gulf Sulphur Co. ..... 
Sanger-Funnell, Inc. 


Tyler Co., W. S. 


Union Pacific Railroad 
The Caples Co. 


War Assets Administration. . 
Fuller & Smith & Ross, Inc. 


Welem Engineering Co.. 
¢ Griswoid-Eshelman Co. 


Western-Knapp Engrg. Co... 
Walther-Boland Associates. 


Wilfley & Sons, Inc., A. R. 
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Ed. M. Hunter Advertising 


Wilmot Engincering Co. 
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chinery 
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